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Compounds of general formula (I), wherein A represents an oxygen or a sulphur atom, a bond or a group (CH 2 )iNR 9 
(where 1 represents zero or 1 and R 9 represents a hydrogen atom or a methyl group); B represents a C M alkylene chain op- 
tionally substituted by a hydroxyl group, except that the hydroxyl group and moiety A cannot be attached to the same car- 
bon atom when A represents an oxygen or sulphur atom or a group (CH 2 )iNR 9 , or when A represents a bond B may also 
represent a C 2 .4alkenylene chain; R3 represents a hydrogen atom or a C M alkyl group; m represents 1 or 2; R 7 represents a 
hydrogen atom or R 3 and R 7 together form a group -(CH 2 ) n - where n represents 1 or 2; the novel compounds of formula (I) 
can sensitize multidrug-resistant cancer cells to chemotherapeutic agents and may be formulated for use in therapy, particu- 
larly to improve or increase the efficacy of an antitumour drug. 
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A CRIDINE D E RIVATIVES 

0 

This invention relates to acricime derivatives, to processes for their 
preparation, to pharmaceuucal compos.- ;.>ns containing them, and to their medical 
use. In particular it relates to compouiv and compositions which are capable of 
sensitizing mukidrug-resistant cancer cei.s :o chemotherapeutic agents. 
5 In many patients, the efficacy of cancer chemotherapy is initially poor or 

decreases after initial treatment due to the development of resistance to anticancer 
drugs, known as multidru^-reststance. \ :iltidrug-resistance is a process whereby 
malignant cells become resistant to stru<. urally diverse chemotherapeutic agents 
following treatment with a single anti-ti-mour drug. This acquired drug resistance 
10 can be a major clinical obstacle in the treatment of cancer. Some tumours are 

intrinsically multidrug-resh tarn, and hence do not respond to chemotherapy. 

It has been shown thui :his type or /.distance can be reversed by some calcium 
channel blockers such as nicardipine an- erapamil, by antiarrhythmic agents such 
as amiodarone and quinidine, as well as t^v natural products such as cepharanthine. 
15 However, these compounds exert their multidrug resistant cell sensitizing activity 

only at very high doses, well above their mrinsic toxic level, and this severely limits 
their clinical use in the field of cancer chemotherapy. 

A novel group of compounds has now been found which can sensitize 
mukidrug-resistant cancer cells to chemotherapeutic agents at dose levels at which 
2o these novel compounds show no toxicity. 

Thus, the present im option provide ■ u compound of formula (I): 
O 



* 

25 
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wherein represents a hydrogen or hak^cn atom, or a C j_ 4 alkyl, Cj^alkoxy, 
C|_ 4 alkylthio T amino or nitro groap; 

p represents 1; or when R° represents Cj_ 4 alkoxy may also represent 2 or 3; 
R 1 represents a hydrogen or halogen atom, or a C 1 . 4 alkyl l C^alkoxy or 
5 C^alkylthio group; 

R 2 represents a hydrogen atom or a C|. 4 alk) group; 

A represents an oxygen or a sulphur atom, a bond or a group (CH 2 )iNR (where I 
represents zero or 1 and R 9 represents a hydrogen atom or a methyl group); 
B represents a Cj_ 4 alkylen; chain optionally substituted by a hydroxyl group, 
10 except that the hydroxyl group and moiety cannot be attached to the same carbon 

atom when A represents an oxygen or sulphu; atom or a group (Cf^NR , or when 
A represents a bond B may also represent a C >. 4 alkenylene chain; 
R^ represents a hydrogen atom or a Cj_ 4 alkyj group; 
m represents 1 or 2; 

15 R 4 represents a hydrogen or a halogen rom, or a C^alkyl, Cj_ 4 alkoxy or 

C] _ 4 alkylthio group; 

R 5 represents a hydrogen atom or a C^alki/'.y group; 
R 6 represents a hydrogen aton: or a C 1 _ 4 alk-i or C^alkoxy group ; 
R 7 represents a hydrogen atom or R 3 and K together form a group -(CH 2 ) n - where 
20 n represents 1 or 2; 

R^ represents a hydrogen atom or a C^alkoxy group; 
the group 



25 




is attached at the benzene rin<, or 4 posit-' relate to the carboxamide substituent, 
provided that when the group .s attached at ^ * benzene ring 3 position then R 6 must 
be attached at the benzene rin^ 6 position; 
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and salts and solvates thereof including physiologically acceptable salts and solvates 
thereof. 

As used herein, an . .-:y. group, • ner as such or as part of an alkoxy or 
alkylthio group may be a sir:-.igh; chain or ivanched chain alkyl group, for example a 
methyl, ethyl or prop-2-yl group. 

A halogen substituent may be a fluonne, chlorine, bromine or iodine atom. 
The group(s) R^ t wht r, other than - ■ ydrogen atom, may be situated at the 5, 
6, 7 or 8-position of the acridone molec and the group R* f when other than a 
hydrogen atom, may be situated at the 1, 2 ur 3-position of the acridone molecule. 

Examples of the chain -A-B-CH 2 - include -(CH 2 ) 2 -, (CH^-, -(CH 2 ) 4 -, 
-(CH 2 ) 5 % -CH 2 NMe(CH 2 ; : -. -CH=CHCK r , -CH 2 CH=CHCH 2 -. -CH(OH)CH r , 
-0(CH 2 ) 2 -, -0(CH 2 ) 3 - 7 OCH 2 CH(OHiCH 2 -, -NH(CH 2 ) 2 -. "S(CH 2 ) r and 
-S(CH 2 ) 3 -. 

A preferred class of compounds of k" mula (I) is that in which R^ represents a 
15 hydrogen or fluorine atom. o. a Cj. 4 alkoxy (e.g. methoxy) group, Cj^alkyl (e.g. 

methyl) or C ^alkylthio (e.g mcthylthio; group, and R ! is a hydrogen atom. When 
represents a substituent other than a ny.lrogen atom, an R^ group is preferably 
situated at the 5-position of the acridone motecule. 

Another preferred chss of compounds of formula (I) is that in which R 
20 represents a hydrogen atom 

When R^ represents u hydrogen au*m or a Cj_ 4 alkyl group, preferably R^ 
represents a Cj_ 4 aLkyl (e.g. methyl) group. 

Yet another preferred class of compounds of formula (I) is that in which R^ 
represents a hydrogen a ton a Cj_ 4 alk^\;/ (e.g. methoxy) group, R^ represents a 
25 hydrogen atom or a C|_ 4 a.i 'e.g. met::- ..y) group and R° represents a hydrogen 

atom or a Cj^alkoxy (e.g t methoxy) grou ;■. provided that at least one of R^, R^ and 
R^ represents a Cj_ 4 alkox> ;e,g. methox , , ;j;roup. A particularly preferred class of 
compounds of formula (I) ;s that in whic: X 4 and R- 5 each represent a Cj. 4 alkoxy 
(e.g. methoxy) group and R .^presents a ■ irogen atom. 
30 A further preferred .*iass of corn;.-.) *nds of formula (I) is that in which R^ 

represents a hydrogen atom or a methyl, c !, methoxy or ethoxy group. 
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A prefen-ed group of compounds of formula (I) is that in which m represents 1 
and R 3 and R 7 together form -i group -(CH*? » 2 -, and physiologically acceptable salts 

and solvates thereof. 

A particular group of c«. .-.pounds of f ^mula (I) is that of formula (la) 




wherein R° represents a hydrogen or halogen atom, or a Cj. 4 alkyl, 
Cj_4alkoxy,Cj_ 4 alkykhio or nitro group; 

R l represents a hydrogen or halogen atom, or a C^alkyl, Cj^alkoxyor 
Cj^alkylthio group; 

R 2 represents a hydrogen atom or a Cj_ 4 alk / group; 
A represents an oxygen or a sulphur atom or a bond; 
B represents an unsubstituted Cj. 4 alkylene chain; 

R 4 and R 5 each independently represents a Cj. 4 alkoxy group; and physiologically 
acceptable salts and solvates thereof. 

A particularly preferred group of con r ..junds of formula (I) is that of formula 
(la) in which R° represents a hydrogen o: fluorine atom or a Cj. 4 alkoxy (e.g. 
methoxy) or Chalky I (e.g. methyl) group, R 1 and R 2 each represent a hydrogen 
atom and R 4 and R 5 each represent a C ] ^alkoxy (e.g. methoxy) group. Such 
compounds in which the R { ' ^roup is siu.^ed at the 5-position of the acridone 
molecule are especially preferu-d. 

It is to be understood tha: the presem i ventum includes all combinations of 
the aforementioned particular md preferred guups. 

A particularly preferrec compound ac-ording to the invention is 9,10-dihydro- 
5-methoxy-9-oxo-N-j4-i 2-f 1,2,3,^- tetra hydro- 6,7 -dimethoxy-2- 
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isoquinolinyl)ethyl]phenyl)-4-acridinecarboxamide and physiologically acceptable 
salts and solvates thereof. 
• Other preferred com p .nils accordiry to the invention are:- 

9,10-dihydro-5-methoxy- f - -xo-N-[4-| | ^ ( 1 ,2,3,4-tetrahydro-6,7-dimethoxy-2- 
5 isoquinolinyl)propyl]thio]phenylJ-4-acridinv*carboxamide; 

5-fluoro-9,10-dihydro-9-oxo-N-[4-[[3-;i,2,3,4-tetrahydro-6,7-dimethoxy-2- 
isoquinolinyl)propyl]thio] phenyl ]-4-acridinecarboxamide; 

9, 10-dihydro-5-methoxy-y-oxo-N-[4-[ v 1 ,2,3,4-tetrahydro-6J-dimethoxy«2- 

isoquinolinyl)propoxy]pheny:]-4-acridineca:ooxamide; 
10 9 J0-dihydro-5-methyl-9-oxo-N-[4-[[3-t l,2,3,4-tetrahydro-6 f 7-dimethoxy-2- 

isoquinolinyl)propyl]thio]phenyl]-4-acridinc:carboxamide; 

9J0-dihydro-5-methoxy-N M , 2-methoxy-4-;3^ 

isoquinolinyl)propyl]phenyll-9-oxo-4-acridinecarboxamide; 

9,10-dihydro-N-[2-methoxy-4-[3-( ! 1 .^.S^-tetrahydro-ej-dimcthoxy^- 
lS isoquinolinyl)propyl]phenyi,- 5-methyl-9-OAy-4-acridinecarboxamide; 

and physiologically acceptable salts and soi .ates thereof. 

Further preferred compounds according to the invention are :- 

N-[4-[4-[[(3Adimethoxyphenyl)methyl]methylamino]butyl]phenyl]- 9,10-dihydro- 

9-oxo-4-acridinecarboxamide; 
20 N-[4-[2-[[(3 T 4-dimethoxyphrnyi)methyl]nii:thylamino]ethyl]phenyl]- 9,10-dihydro- 

9-oxo-4-acridinecarboxamkie 

N-[4-[4-[[(3,4-dimethoxyphenyl)methyl]mt^ 

dihydro-9-oxo-4-acridinecarboxarnide; 

N-[4-f2-[[(3,4-dimeihoxyph-/nyI >methyl]mt\hylamino]ethyl]phenyl]- 9,10-dihydro- 
25 5-methoxy-9-oxo-4 acridine rboxamide; 

and physiologically acceptah;*-. salts and s'j! .ates thereof. 

Yet fuaher preferred compounds auo.ding to the invention are:-' 

N-[4-[3-[[(3,4-dimethoxy phenyl imethyl jnu*: nyiaminol propyl ]phenyl]-5-fluoro-9 t 10- 

dihydro-9-oxo-4-acridineca" wxumide; 
30 N-[4-[2-[[(3,4-dimethoxypiiei:yl)methyl]ru' ihylamino]ethyl|phenyl]-5-fluoro-9,10- 

dihydro-9-oxo-4-acridinecar ; :( , l x;i mide; 
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N-[4-[[3-r[(3,4-dimethoxyphenyl)methyl]mcthylamino]propyllthio] phenylJ-9,10- 

dihydro-5-methoxy-9-oxo-4-'i-:riclinecarbox:irnide; 

and physiologically accepta - s.iUs and so. ues thereof. 

Other preferred comp^mdr accordi;- :o the invention are :- 
5 N.[4-f[34[(3,4-dimethoxyphenyI)methyl! r--thylamino]propyl]thio] phenyl]-9,10- 

dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[4-[[(3Adirnethoxyphcnyi)m^ 

5-methoxy-9-oxo-4-acridinecarboxamide; 

N-[4-[3-[[2-(3,4-dimethoxypheny^ 
10 9-oxo-4-acridinecarboxamide; 

N44-r2-[l2^3Adimethoxyphenyl)ethylJmcrhylamino]ethoxy]ph 

5-methoxy-9-oxo-4-acridine-.urboxamide; 

N-[4-[3-[[(3,4-dimethoxypn£nvl)methyi ] nethylamino]propoxy]phcnyl}-9,10- 

dihydro-Q-oxo^-acridinecarboxamide; 
15 N-[4-[3-[[(3/Mimethoxyphenyl)me^ 

9, 1 0-dihydro-9~oxo-4-acridirii^arboxarnide 

N-[4-[2-[[2<3,4-dimethoxyphenyl)ethyljrn-;nylamino]ethy 

9-oxo-4-acridinecarboxamide; 

N-[4-[5-[[(3/l-dimethoxyphenyl)^^ 
20 dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphenyl)^ 

9-oxo-4-acridinecarboxamide : 

N-[4-[2-[[(3 1 4-dimethoxyphcny!)methylji:i f :thylaminoJethylamino] phenyl]-9 f 10- 
dihydro-5-methoxy-9-oxo-4- jridniecarbox*.r.iide; 
25 N-[4-l[3-[f(3,4-dimethoxypi -iyi jrnethyl |r//thylamino]propyl]thio] phenyl]-9,10- 

dihydro-5-fluoro-9-oxo-4-acridinecarboxarr :;-e; 
N-[4-[2-|f(3Adimethoxypht\wI)m^ 
5-methylthio-9-oxo-4-ac^idirv v ..c;arnoxamid^: , 

N-|4-f2-[[(3,4-dimethoxyph(:nyI)rriethyI]m iy]amino|ethyijphenyl]-9,10-dihydro- 
30 5-methyl-9-oxo-4-acridinecar : y)>:ainide; 
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N-[4-[3-[((3,4-dirriethoxypJienyl)methyl jmethylamino]propoxy]phenyl]-9,10- 

dihydro-5-methyl-9-oxo-4-acridinecarboxamide; 

and physiologically acceptaoh s:Jts and solvates thereof. 

Yet further preferred compounds ac: ; ding to the invention are :- 
5 N-{4-[2-([2-(3,4-dirnethoxypt]enyi)ethyl]nit .hylarninolethyljphenyl]- 9,10-dihydro- 

9-oxo-4-acridinecarboxamide; 

N-[4-[4-[[2-(3,4-dimethoxyphenvl)ethyl]mcthylamino]butyl]phenyl]- 9,10-dihydro- 
9-oxo-4-acridinecarboxamide: 

N-[4-f2-[f2-(4-methoxyphcnyi)ethyl]metiv. iamino]ethyl]phenyl]-9,10-dihydro-9- 
10 oxo-4-acridinecarboxamide; 

N-f4-[2-[[2-(3,4-dimethoxyphenyl)ethv i imethylaminojethoxyjphenyl]- 9,10- 
dihydro-2-(methylthio)-9-oxo-4-acridinecartioxamide; 

N- [4-[3-[[2 J (3,4-dimetho>'yphenyl)ethv: ; nethy lamino]propoxy]phenyl]- 9,10- 
dihydxo-9-oxo-4-acridinecarboxamide; 
15 N-[4-[2-[[2-(4-methoxyphenyi)ethyl]methyIamino]ethoxy]phenyl]-9J0-dihydro-9- 
oxo-4-acridinecarboxamide; 

N-[4-[2-[[(3,4-diiriethoxypher i >i)meth\ methyiarriino]ethoxy]phenyl]- 9,10- 
dihydro-9-oxo-4-acridinecarhoxarnide; 

N-[4-[3-[[(3,4-dimethoxyphenyl)methyl I methyl ami no jpropoxy]phenyl]-9, 10- 
20 dihydJo-5-methoxy-9-oxo-4-acridinecarbo:-. amide; 

N-[4-[[2-[[(3,4-dimethoxyphenvl)methy] miethylamino]ethyl]thio] phenyl]-9,10- 

dihydro-9-oxo-4-acridinecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

Suitable physiologically acceptable salts of the compounds of formula (I) 
25 include acid addition salts firmed with c : ^anic or inorganic acids, for example, 

hydrochlorides, hydrobromieks, sulp ; ues, alkyl- or arylsulphonates (e.g. 

methanesulphonates or rj-toluenesulphor.utes), phosphates, acetates, citrates, 

succinates, lactates, tartrates, iumarates md maieates. The solvates may, for 

example, be hydrates. 



30 
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Other salts which arc not physiologically acceptable may be useful in the 
preparation of compounds of formula (Y; and these form a further part of the 

invention. 

The ability of the cc.; )u-ids of fo: <ula (I) to sensitize multidrug-resistant 
cells has been demonstrated i n vitro in i ; . multidrug-resistant Chinese hamster 
ovary cell line (described by Bech-Hansen a : aL, J. Cell. Physiol., 1976, 88,23-32) 
and the multidrug-resistant human mamma: y carcinoma line (described by Batistet 
aL, (J. Biol. Chem., 1986, 261 . 1544-1549 .ising an assay similar to that described 
by Carmichael et aL, Cancer Research, 19X . 47, 936. 

The ability of the compounds of formula (I) to sensitize multidrug-resistant 
cells has also been demonstrated in vivo lo. the tumour line P388R (described by 
Johnson etaL, Cancer Treat. Rep., 1978,6-, 1535-1547). The methodology used is 
similar to that described by buesch et aL, Omcer Research, 1991, 51, 4226-4233. 
However, in our study the ^tTipounds we. v. administered orally, intravenously or 
intraperitoneally in a single dose. 

The present invention accordingly provides a compound of formula (I) or a 
physiologically acceptable salt or sob 'Me thereof for use in therapy, more 
particularly for use in the treatment of a mammal, including a human, which is 
suffering from cancer to : 

(a) improve or increase the efficacy of an antitumour drug; or 

(b) increase or restore sensitivity of a tun.'nir to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or mate, of a tumour 
to an antitumour drug. 

The present invention -ilso provides a method of treatment of a mammal, 
including a human, which is suffering t: -m cancer, which method comprises 
administering to said mamma: meffectiv. lount of a compound of formula (I) or 
a physiologically acceptable salt or solvate ■ v.reof to : 

(a) improve or increase the efficacy of an antitumour drug; or 

(b) increase or restore sensuiviry of a tur v-ur to an antitumour drug; or 

(c) reverse or reduce resu>r </k\\ whef; c cquired, induced or inate, of a tumour 
to an antitumour drug. 
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In another aspect, the present inver::on provides the use of a compound of 
formula (I) or a physiologically acceptable salt or solvate thereof for the 
manufacture of a medicament for the trea::ient of a mammal, including a human, 
which is suffering from canr-. ir to : 
5 la) improve or increase t:;c eft.cacy or a., amitumour drug; or 

(b) increase or restore sensitivity of a tL/.Dur to an amitumour drug; or 

(c) reverse or reduce resistance, whethei acquired, induced or inate, of a tumour 
to an antitumour drug. 

It will be appreciated i; at 'he com?,.' nds according to the present invention 
10 are administered in conjunction with an a* tumour drug. Thus, in a further aspect, 

the present invention provides a product containing a compound of formula (I) or a 
physiologically acceptable salt or solvate thereof and an antitumour drug as a 
combined preparation for simultaneous, separate or sequential use in treating cancer, 
more particularly to : 
15 (a) improve or increase trv efficacy of M.t.i antitumour drug; or 

(b) increase or restore sensitivity of a tun. jur to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour 
to an antitumour drug. 

Examples of suitable antitumour dru.>. for use in conjunction with compounds 
20 of the present invention include Vinca air \loids (e.g. vincristine, vinblastine and 

vinorelbine), anthracyclines (e.g. daunorut - ..:in, doxorubicin and aclarubicin), taxol 
and derivatives thereof (e.g. taxotere), podoohyllotoxins (e.g. etoposide and VP16), 
mitoxantrone, actinomycin, colchicine, gramicidine D, amsacrine or any drug having 
cross-resistance with the aoo^e drugs . haracterised by the so-called MDR 
25 phenotype. 

It will be appreciaied tnat if a-,: : inistration of the two drugs is not 
simultaneous, the delay in L-.a»i.irnstcring \ second of the active ingredients should 
not be such as to lose the beneficial effect ** > :he combination. 

Thus, in a further aspect, the present invention provides a compound of 
30 formula (I) or a physiologically acceptabi :alt or solvate thereof and an anticancer 
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drug in the presence of each other in the human or non-human animal body for use 
in treating cancer, more particularly to : 

(a) improve or increase the efficacy of sau. antitumour drug; or 
(b; increase or restore sensitivity of a turn. ;ir to an antitumour drug; or 
5 (c) reverse or reduce resistance, whether squired, induced or inate, of a tumour 

to an antitumour drug. 

Some tumours are often intrinsically multidrug-resistant, notably colon 
carcinomas, renal cell carcinomas, hepatoma* and adrenocortical carcinomas. 

Other types of tumour ar;: often initia. •■ sensitive but can become multidrug- 
10 resistant, notably leukaemias, lymphoma myelomas, paediatric tumours (e.g. 

neuroblastomas), sarcomas, and breast, ovarian and lung cancers. 

Hence the compounds of the invention are particularly useful in the treatment 
of mammals, including humans, receiving chemotherapy for one of the above types 
or cancer. 

15 In using a compound of formula (I, a physiologically acceptable salt or 

solvate thereof and an antitumour drug it ray be preferable to employ the active 
ingredients in the form of separate pharmaceutical foimulations, although a single 
combined formulation can be used as dem. nstrated hereinafter. However, in the 
latter formulation both active ingredients « : »ust of course be stable and mutually 

20 compatible in the particular formulation emp.oyed. 

Pharmaceutical formulations of suitable antitumour drugs and appropriate 
dosages and dosage rates will generally correspond with those one would use if 
administering the antitumour drug alone to i -*at a tumour. 

Suitable pharmaceutical formulation and appropriate dosages and dosage 

25 rates of compounds of formula (I) and physiologically acceptable salts and solvates 

thereof are described hereinafter. 

Thus, in a further aspect, the inventk*. ' rovides a pharmaceutical composition 
which comprises a compound of formula ( a physiologically acceptable salt or 
solvate thereof together with one or more mysiologically acceptable carriers or 

30 excipients. 
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In another aspect, the present . -vention provides a pharmaceutical 
composition which comprises an active a.iount of a compound of formula (I) or a 
physiologically acceptable salt or solvrr thereof for use in the treatment of a 
mammal which is suffering from ;ancei\ it: 

(a) improve or increase the efficacy of ; intitumour drug; or 

(b) increase or restore sensitivity of a tumour to an antitumour drug; or 

(c) reverse or reduce resistance, whether acquired, induced or inate, of a tumour 
to an antitumour drug. 

The compounds according to the inve ntion may be formulated for oral, buccal, 
parenteral or rectal administration, of wok . >ral 
and parenteral are preferred. 

For oral administration, the pharmaceutical compositions may take the form 
of, for example, tablets or capsules prepared by conventional means with 
pharmaceutical^ acceptable exc ; picnts s ,:h as binding agents (e.g. pregelatinised 
maize starch, polyvinylpyrrolidone or hy. oxypropyl methylcellulose); fillers (e.g. 
lactose, macrocrystalline cellulose or calc\i;m hydrogen phosphate); lubricants (e.g. 
magnesium stearate, talc or silica); disir:. c grants (e.g. sodium lauryl sulphate or 
sodium starch glycolate). The tablets may oe coated by methods well known in the 
art. Liquid preparations for oral adminisnaiion may take the form of, for example, 
solutions, syrups or suspensions, or the nay be presented as a dry product for 
constitution with water or other suitable vehicle before use. Such liquid preparations 
may be prepared by conventional means wah pharmaceutical^ acceptable additives 
such as suspending agents (e.g. sorbitol s> jj, cellulose derivatives or hydrogenated 
edible fats); emulsifying agents (e.g. leci:-:>. or acacia); non-aqueous vehicles (e.g. 
almond oil, oily esters, ethyl aicoho: or fractionated vegetable oils); and 
preservatives (e.g. methyl or propy l-p^iydroxybenzoates or sorbic acid). The 
preparations may also contain buffer sai flavouring, colouring and sweetening 
agents as appropriate. 

Preparations for oral administrai.')n may De suitably formulated to give 
controlled release of the active compound 
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For buccal administration the cornp >sitions may take the form of tablets or 
lozenges formulated in conventional manne/. 

The compounds of the invention may be formulated for parenteral 
administration by bolus injection or continuous infusion. Formulations for injection 

5 may be presented in unit dosage form e.g. n ampoules or in multi-dose containers, 

with an added preservative. The composit. >ns may take such forms as suspensions, 
solutions or emulsions in oily, aqueous i-r alcoholic vehicles, and may contain 
formulatory agents such as suspending, stabilising and/or dispersing agents. 
Alternatively, the active ingredient may be in powder form for constitution with a 

10 suitable vehicle, e.g. sterile pyrogen-free w. ?er, before use. 

The compounds of the inventio i may aiso be formulated in rectal 
compositions such as suppositories o; retention enemas, e.g. containing 
conventional suppository bases such as cocoa butter or other glycerides. 

A proposed daily dose of the compounds of the invention for administration 

15 to a human (of approximately 70kg body < /eight) is about lOmg to lOOOmg, more 

preferably about 25mg to 500mg. It will be appreciated that it may be necessary to 
make routine- variations to the dosage, depending on the age and condition of the 
patient, and the route of administration. For example, a daily dose of about img/kg 
may be appropriate for administration to a ^iuman by infusion. The daily dose may 

20 be given as a single unit or as two or more subunits administered after appropriate 

time intervals. 

Compounds of general formula (I) and physiologically acceptable salts and 
solvates thereof may be prepared bv the gei eral methods outlined hereinafter. In the 
following description, the -roups R° u- R\ m, p, A and B are as defined for 
25 compounds of formula (I) unless otnerwise specified. 

Thus according to a first general process (A), a compound of formula (I) may 
be prepared by reacting a compound of formula (II) : 



O 



30 
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with a compound of formula (III) 



^6 A — B-CFU- 



R 



-(CH^ 




// V 



R' 



R 4 (HI) 
R 8 



10 



15 



20 



The reaction may be effected usir.g a coupling reagent standardly used in 
peptide synthesis, such as dicyclohexylcarbodiimide (optionally in the presence of 1- 
hydroxybenzotriazole), diphenylphosphoryl azide or N,N'- carbonyldiimidazole. 
The reaction may be conveniently effected in an inert solvent such as an ether (e.g. 
tetrahydrofuran), a halogenated hydrocarbon (e.g. dichloromethane), an amide (e.g. 
dimethylformamide) or a ketone (e.g. acetone), and at a temperature of, for 
example, -10 to + 100^C, more preferably at about room temperature. 

According to another general process (B), a compound of formula (I) may be 
prepared by reacting a compound of formula (IV); 

O 



(R 0 ) 



p — r 




c 



ONH — (Tv /TiA 



wherein Q represents a hologen (e.g. bro nine) atom, with a compound of formula 

■V): 

,5 



HN (CH,I, 



R 3 




(V) 
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or a salt thereof- The reaction may be effected in the presence of an acid acceptor 
such as an alkali metal carbonate (e.g. potassium carbonate), in the presence or 
-tbsence of a solvent, at an elevated temperature (e.g. 50 to 120°C). Suitable 
solvents include ketones (e.g. acetone, rnethyiethylketone or mechylisopropylketone) 
and alcohols (e.g. ethanol or isopropanol). 

Compounds of formula (III) in whic 1 ; A represents an oxygen atom or a bond 
may be prepared by the reduction of a compound of formula (VI): 



io R 




A — B — CO N — (CHj),, 



(in which A is an oxygen atom or a bond) with a suitable reducing agent such as 
lithium aluminium hydride in an inert solvent such as an ether (e.g. tetrahydrofuran) 
at an elevated temperature. 

Compounds of formula (VI) may be prepared by the reduction of a compound 
of formula (VII): 

A — B— CO N — rCH^-^V- R 4 (VII) 



by catalytic hydrogenation, for example using hydrogen in the' presence of a noble 
metal catalyst (e.g. palladium). The catalyst may be supported on, for example, 
charcoal. The hydrogenation may be effected in a solvent such as an alcohol (e.g. 
/thanol), and conveniently at a temperature n the range of 20° to 100°C (e.g. 2(P to 
25 ^(fiC) and atmospheric pre ;sure. Axeman- dy, the ieduction may be effected using 

iron and concentrated hydrochloric acid at an elevated temperature (e.g. reflux). This 
alternative reduction procedure leaves any double bond present in the compound of 
formula (VII) intact. 

Compounds of formula (VII) may be prepared by the reaction of a compound 
of formula (VIII): 
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NO-. 




A B 



CO ? H 



(VIII) 



or an activated derivative 'hereof with a compound of formula (V) as defined 
previously or a salt thereof, optionally in the presence of a base such as an organic 
base (e.g. triethylamine or N.N-diisopropylethylamine) or an inorganic base such as 
an alkali metal carbonate (e.g. potassium carbonate) or hydrogen carbonate (e.g. 
sodium hydrogen carbonate;. 

When the free acid (VIII) is reacted with the amine (V), coupling reagents and 
conditions described in process (A) for the reaction of a compound of formula (II) 
with a compound of formula (III) may be used. 

When an activated derivative of a compound of formula (VIII) is used, this 
may be, for example, an acid halide (e.g. an acid chloride), prepared by reacting the 
free acid (VIII) with a halogenating reagent (e.g. thionyl chloride). This activated 
derivative of a compound of formula (Vlfl) may be reacted with a compound of 
formula (V) in a solvent such as izv tone in the presence of a base such as sodium 
hydrogen carbonate. 

Compounds of formula (VIII) wherein A represents a bond may be prepared 
by the nitration of a compound of formula (IX); 



with nitric acid. 

Compounds of formula (VIIH wherein A represents a bond and B represents a 
group -CH=CH- may convenient! v be prepared by the hydrolysis of a compound of 
formula (X); 





(X) 
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where R 10 represents a C 1 _ 4 alkyl group. The hydrolysis may be effected using 
conventional methods, for example, by using sodium hydroxide in aqueous ethanol. 

Compounds of formula (X) may oe piepared by the reaction of a compound of 
formula (XI): 

no,- x ^ (XI) 




where R l 1 represents a hydrogen atom or a Cj. 4 alkyl, Cj. 4 alkoxy orhydroxyl 
group, with a compound of formula (XII): 



Ph 3 P=CHC0 2 R 1() (XII) 



where R 10 is as defined previously, in an inert solvent such as a hydrocarbon (e.g. 
toluene) and at an elevated temperature. For the preparation of a compound of 
15 formula (X) wherein R 6 represents a Ci . 4 alkoxy group from a compound of 
formula (XI) wherein R 1 1 represents a hydroxyl group, the above reaction is 
followed by alkylation of the hydroxyl group using, for example, an alkylhalide. 

Compounds of formula (VIII) wherein A represents an oxygen atom may be 
prepared by the hydrolysis of a compound of formula (XIII): 




NO, — 9 S 

CO.R 10 (XIII) 



wherein R 10 is as defined above. The hydrolysis may be effected using 
conventional methods, for -xumpic f.y using sodium hydroxide in aqueous ethanol. 

Compounds of formula (XIII; may be prepared by the reaction of a compound 
of formula (XIV): 

10 (XIV) 



L B C0 * R 
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wherein L represents a halogen (e.g. bromine) atom, with a nitrophenol derivative in 
the presence of an alkali metal carbonate (e.g. potassium carbonate), in a solvent 

such as acetone. 

Compounds of fomuiia (III ; u herein A represents an oxygen or sulphur atom 
or a bond may also be prepared by :ne reduction of a compound of formula (XV): 




(XV) 



(where A is an oxygen or sulphur atom or a bond) using the conditions described 
above for the reduction of a compound of tormuia (VII). 

Compounds of formula (XV) may be prepared by heating a compound of 
formula (XVI): 



15 




(XVI) 



n 



(wherein Q represents a haiogen (e.g. bromine) atom and A is an oxygen or sulphur 
atom or a bond), with a compound of formula (V) as defined above under the 
20 conditions described in process (B) above. 

Compounds of formula (XVI . wherein A represents an oxygen or a sulphur 
atom may be prepared by the reaction of a compound of formula (XVII): 




(XVII) 



25 

wherein A represents an oxygen or u sulphur atom, with a dihaloalkane Q-B-CH^-Q 
in the presence of a suitable base such as an alkali metal carbonate (e.g. potassium 
carbonate). 
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Compounds of formula (XVI) wherein A represents a bond may be prepared 
by the reaction of a compound of formula (XVIII): 

NO- — $ *\ 

H^B-CH,-OH < XVIII > 
! . " 

R' 

with an halogenating reagent such as phosphorus tribromide. 

Compounds of formula (X Vifl) may be prepared by the reduction of a 
compound of formula (XIX): 



10 NO, 

\ >C rs 

(XIX) 



J 7 \ W 

^=k/\B CO, H 




with a suitable reducing agent such as diborane. 

Compounds of formula (XIX) may be prepared by subjecting a compound of 
formula (XX): 



(XX) 



wherein Q represents a halogen fe. : ;. chlorine) atom to one or more successive 
Amdt-Eistert syntheses (i.e. reaction with diazomethane followed by treatment with, 
for example, silver oxide and water) 

It will be appreciated by one skilled in the art that compounds of formula 
(XIX) in which B represent an unsubstiiuted C2_4.aikyle.ne chain may also be 
prepared by subjecting a eon.pouiv :ormu'.:t (XXI): 



NO,- 

(XXI) 
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to a Wittig reaction with a suitable phosphorus y lid (e.g. Ph3P=CH(CH2)30H) 
followed by reduction of the double bond with a suitable reducing agent such as 
diborane, and oxidation of the primary alcohol to a carboxylic acid with a suitable 
oxidising agent such as chromium ■ Vi) oxide. 

Compounds of formula (III) wherein A represents a group (CJ-^jNR^ may 
be prepared by the reduction of a compound of formula (XXII) : 

" !N VpxcH I ),NR'CC- -B'CH : _ N_(CH 2 ) ( \-r' (XXJl) 

I 



R° 




R 



fin which B 1 is a bond or a C^alkyiene chain optionally substituted by a hydroxyl 
group) with a suitable reducing agent such as lithium aluminium hydride in an inert 
solvent such as an ether (e.g. tetrahyoxofuran) at an elevated temperature. 

Compounds of formula (XXII) may be prepared by the reduction of a 
compound of formula (XXIII) : 



NO, 




R 



•(CH 2 ),NR 9 CO— .VcHn — N — (CH 2 ) m — ^ % — ^ 4 



(xxni) 



R 7 



by catalytic hydrogenation, for example as described above for preparing 
compounds of formula (VI). 

Compounds of formula (XXIII) may be prepared by the reaction of a 
compound of formula (XXIV) : 



NO, 



B CHn- 



(XXIV) 



30 



[wherein Q represents a halogen (e.g. chlorine) atom) with a compound of formula 
(V) as defined previously under the conditions described above in process (B). 
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Compounds of formula (IV) may be prepared by the reaction of a compound 
of formula (II) as defined previously, with a compound of formula (XXV): 




(XXV) 



wherein Q represents a halogen (e.g. bromine) atom, under the conditions described 
in process (A) above for the reaction of a compound of formula (II) with a 
compound of formula (III). 

Compounds of formula (V) * herein R 3 represents a C 1 „ 4 alkyl group may be 
prepared by reacting a compound of formula (XXVI): 

/ - X ^ R (XXVI) 

H.N-fCH^. -J/ \ R 4 

B 

with benzaldehyde, followed by a C, _ 4 alkyl halide. Hydrolysis of the resultant 
quaternary salt followed by treatment with dilute sodium hydroxide solution gives a 
compound of formula (V) wherein R 3 represents a C M alkyl group. 

It is to be understood thai tise general procedures above may be used to 
provide a compound of formula (i) in which B contains a hydroxyl substituent. 
However, it may be preferable to reduce an intermediate in which B contains an oxo 
group to provide the desired intermsuiace in which B contains a hydroxyl substituent 
at an appropriate stage in the ovcrd! procedure. 

Intermediates of formulae (IV), (VI), (VII), (VIII), (X), (XIII), (XV), 
(XVI), (XVIII), (XIX), (XXII) a,u, XXIII) are novel compounds and represent a 
further aspect of the present .'iveir . 

Compounds of fo.mula •; : ' >re ei ::er known, or may be prepared by 
conventional methods, such as thus, described by G.W.Rewcastle and W.A.Denny 
in Svnth. Commun., 1985. 217-222. 
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Compounds of formulae ( V,, (IX), (XI), (XII), (XIV), (XVII), (XX), (XXI), 
(XXIV) and (XXVI) are either known, or may be prepared by conventional methods. 

Compounds of formula (XXV) are either known or may be prepared by 
conventional methods. Thus, for c\D;vpie, compounds of formula (XXV) wherein A 
represents an oxygen atom may prepared by the reaction of a 4-acetamidophenol 
derivative with a dihaloalkane Q-^OH^-Q, followed by acid hydrolysis using, for 
example, dilute hydrochloric acid. 

Where it is desired to isolate a compound of the invention as a salt, for 
example a physiologically acceptable salt, this may be achieved by reacting the 
compound of formula (I) in the io::n of the free base with an appropriate acid, 
preferably with an equivalent amo.^u, in a suitable solvent such as an alcohol (e.g. 
ethanol or methanol), an aqueous alcohol (e.g. aqueous ethanol), a halogenated 
hydrocarbon (e.g. dichloromethane), an ester (e.g. ethyl acetate) or an ether (e.g. 
tetrahydrofuran), or a mixture of tv*o or more of such solvents. 

Physiologically acceptable sal ts may also be prepared from other salts, 
including other physiologically acceptable salts, of the compound of formula (I) 
using conventional methods. 

It will be appreciated that within the above multi-stage processes, the various 
methods described for the introduction of the desired groups required in the final 
product may be performed in sequences different from those described. The 
sequence of the reactions in multi-stage processes should of course be chosen so that 
the reaction conditions usea do noi affect groups in the molecule which are desired 
in the final product. 

The invention is further illustrated by the following Intermediates and 
Examples which are not intended to limit the invention in any way. All 
temperatures are in ^C. 'h NMK spectra were obtained for dilute solutions in 
CDCI3 unless otherwise st; j ecL vnts were dned . where indicated, over sodium 
sulphate. Silica gel used for coIumt: . hromaiography was Merck 60, 230-400 mesh. 
The following abbreviatons arc used: THF - tetrahydrofuran; DMF - 
dimethylformamide. 
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Intermediate 1 

(a) 1.2,3,4-Terrahvdro-6.7-dime t hoxv-2-[3-(4-nirrophenoxv)propvl1 isoauinoline 
A mixture of l-(3-bromopropoxy)-4-nitrobenzene (10g), 1,2,3,4-tetrahydro- 

6,7-dimethoxyisoquinoline hydrochloride (8.8g) and potassium carbonate (10.6g) in 
DMF (100ml) was heated at 10u !; Mr I6h. The mixture was then filtered and the 
filtrate evaporated. The resid .i : .vas taken up in water and extracted with 
dichloromethane. The organic layer was washed with water, dried, and evaporated to 
give an oil which crystallised in ether to give the title compound (1 1.3g), m.p. 100°. 

The following compounds vvjre prepared in a similar manner to Intermediate 

10 

1(a): 

(b) L2,3,4-Tetrahvdro-6,7-dimethoxv-243-[(4-nitrophenyl)thio1- 

propvnisoquinoline 

The title compound (5.3g, -vas obtained as an oil (which subsequently 
13 crystallised) from l-[(3-bromop:opyl)thio]-4-nitrobenzene (7.0g) and 1,2,3,4- 

tetrahydro-6,7-dimethoxyisoquinoline hydrochloride (5.8g). 
NMR includes d 4.05(6H,s, 2 x OCHtf. 

(c) L23,4-Tetrahvdro-6,7-dimetn ox y-2-[2-(4-nitrophenyl)ethvlV isoquinoline 

20 

The title compound (16g) was obtained as a solid from l-(2-bromoethyl)-4- 
nitrobenzene (lOg) and 1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline (10.9g). M.p. 
118° 

NMR includes d 3.9 (6H,s, 2 xOCb , ; 

25 

(d) U2,3 T 4-Tetrahvdro-6.?-dinie tiio xv-2-f4-(4-nitrophenvl)butvn- isoQ uinohne 
The title compound ( ) 2.6g) - ;:s obtained as an oil from l-(4-bromobutyl)-4- 

nitrobenzene (12. 5g) and 1,2 /< cctran yd'O-6 J-dimethoxyisoquinoline 
hydrochloride (1 l.lg). The product a as purified by column chromatography eluting 
with dichloromethanermethanol (99: 1 ). 

30 

NMR includes d 3.85 (6H,s, 2 x OCH-^J. 
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Intermediate 2 

( a ) 4-f 3-f 1,2.3. 4-Tetrahvdro-6." f - jimethoxv-2-isoquinoiinvi)propoxvl 
benzenamine 

A solution of Intermediate (16g) in ethanol (200ml) was hydrogenated at 
room temperature and atmospht.'u pressure in the presence of 10% palladium on 
carbon (1.6g). After hydrogen abs -i prion was completed, the catalyst was filtered 
off and the solution was concentrated to give the title compound (14.7g) as an oil 
which crystallised in hexane, m.p. 100^. 

( b ) 4-ff3-(l,2,3.4 T e t r a i \j dro -6. 7-dimethoxv-2-isoquinoiinyl) 
propyl]thio]benzenamine 

Intermediate 1(b) (5.3g; was dissolved in a mixture of methanol and 
concentrated hydrochloric acid (5m!) at room temperature with stirring. Iron powder 
(3.8g) was then added ponionw : .^, and the mixture was heated under reflux for 
1 .5h. The mixture was then cooled, poured onto ice, basified with sodium hydroxide 
and extracted with ethyl acetate. The organic layer was washed with water, dried and 
evaporated to give the title compouhC (4.35g) as an oil. 
IR: Freq NH 2 : 3350cm" 1 

(c) 4-[2-( 1,2,3, 4-Tetrahvdro-6,7-dimethoxy-2-isoquinolinyl)ethylT benzenamine 
Intermediate 1(c) (14g) was reduced according to the method of Intermediate 

2(b) to give the title compound (\?.u.) as a solid, m.p. 120^. 

( c * ) 4-(4-( 1 t 2,3,4-Tetr ah\ dro-6, '^ ^i methox v-2-i soquinolinvObutvll- benzenamine 
Intermediate 1(d) (S.5g) was reduced according to the method of Intermediate 
2(a). The product way purified by column chromatography eluting with 
dichloromethane: methanol (99: 1 ..... iiive ihc tit le compound (4.3g) as an oil which 
solidified. 

IR: Freq NH 0 : 3350 cm' 1 . 
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Intermediate 3 

(a) l,2.3.4-Tetrahvdro-6.7-dimethox >- 2-f(4-ni.D-ophenoxv)acetvl1 isoquinoline 

A mixture of (4-nitrophenox> 'acetic acid (50g) and thionyl chloride (150ml) 
was heated under reflux for 3h. The solution was concentrated and then 

5 coevaporated with benzene to give- 4-niirophenoxyacetyl chloride as a solid. A 

solution of this solid (9.4?) in ac '••^ (100ml) was added dropwise to a stirred 
mixture of 1 ,2,3,4-tetrahydro-6,7-oh-cthoxyisoquinoline hydrochloride (lOg) and 
sodium hydrogen carbonate (9g) in acetone (100ml) at 0°. Stirring was continued at 
room temperature for 16h, the mixture was then filtered, and the filtrate was 

10 concentrated. The residue wa . created with water and extracted with 

dichloromethane. The organic layer was washed with water, dried and concentrated 
to give the title compound (6.6g) as an oil. 
IR: FreqCO: 1650cm" 1 . 

15 The following compound w,- ■ prepared in a similar manner to Intermediate 

3(a). 

(b) 1 ,2,3.4-Tetrahvdro-6, 7~ d imet h ox v - 2- f 3 - (4 - ni trop h envl)- 1- 
oxopropvllisoquinoline 

20 The title compound (12.3g,- v. as obtained as a solid, m.p. 134° from 4- 

nitrobenzenepropanoic acid f 9 . 7 5 g ) and 1 ,2 ,3 ,4- tetrah ydro-6,7- 
dimethoxyisoquinoline (11. 6g). 



Intermediate 4 

(a) 2-r(4-Aminophenoxy l acetvll ; . ...'J l -^^' hvdrf> - 6 - 7 - dimethQxvis ^ uinoline 

Intermediate 3(a) (6.6g) was o^solved in a mixture of methanol (100ml) and 
concentrated hydrochloric acid (5!mil) at room temperature with stirring. Iron 
powder (5g) was then added portior... ;c and the mixture was heated under reflux for 
3h. The mixture was then cooled, pc-.ired onto ice, basified with sodium hydroxide 
and extracted with ethyl acetate. Tht n ganic layer was washed with water, dried and 
evaporated to give the title compour ^ 1 -Viz) as an oil. 



WO 92/12132 



PCT/EP92/00020 



- 25 - 

[R: Freq NH 2 : 3360cm" 1 . 

( b ) 2-f3-(4-Aminophenyi) * ' -oxo propyl]- 1 ,2,3,4-tetrahydro-6,7- 
dimethoxyisoquinoline 

A solution of Intermediate Hi b) (12g) in a mixture of ethanohdioxan (18ml; 
5:1) was hydrogenated at room temperature and atmospheric pressure in the 
presence of 10% palladium on c^roon (1.2g). After hydrogen absorption was 
completed, the catalyst was filterec off and the solution was concentrated to give the 
title compound ( 1 1 g) as a solid. 
IR: Freq NH 2 : 3360cm -1 

Freq CO: 1650cm" 1 . 



Intermediate 5 

(a) 4-r2-(l T 2,3,4-Tetrahvdro-6,7-d i niethoxv-2-isoquinolinyl)ethoxv1 benzenamine 
A solution of Intermediate 4< , (4g) in THF (50ml) was added dropwise to a 

stirred suspension of lithium alu ;iium hydride ( 1 .8g) in THF (20ml) at room 
temperature, and the mixture wa:, heated under reflux for 3h. Water was added 
carefully to the cooled mixture which was then filtered, washed with THF, 
evaporated and extracted with dichtoromethane. The organic layer was dried and 
evaporated to give the title compou nd H .5g) as an oil. 
IR: Freq NH 2 : 3350cm" 1 . 

The following compound was prepared in a similar manner to Intermediate 

5(a): 

(b) 4-f 3-( 1 ,2,3.4-Tetrahvdro-6/7 - *r nethoxy-2- is oquinolinyl)propvl] benzenamine 
The title compound (8.6g) w;;r, obtained as a solid, m.p. 138^, by the reduction 

of Intermediate 4(b) (1 Ig). 



intermediate 6 

* a ) 1 -G-Bromopropoxv)-3-metho x v-4-nitrobenzene 
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A mixture of Intermediate IS (2.4g), 1,3-dibromopropane (7.5ml) and 
potassium carbonate (2.2g) in DMF :10ml) was stirred at room temperature for 24h. 
The mixture was filtered and the fil:.;,:.- was evaporated to dryness. The residue was 
created with water and extracted wit : chloromethane. The organic extract was then 
washed with 5% sodium hydroxide solution and brine, dried and concentrated in 
vacuo to give the title compound (3.:">.',) as an oil. 

NMR includes d 2.3 (2H,m,CH 2 ), - (2H,t,CH 2 Br), 3.8 (3H,s,OCH 3 ), 4.1 (2H,t, 
CH 2 0). 

The following compounds we?/ prepared in a similar manner to Intermediate 

6(a): 

(b) 1 -(3-Bromopropox v)-3-methv i - 4 - nitrobenzene 

The title compound (33g) was obtained as an oil from 3-methyl-4-nitrophenol 
(25g) and 1,3-dibromopropane (83ml .• 

NMR includes d 2.3 (2H,m,CH . 2.5 (3H,s.CH 3 ), 3.6 (2H,t,CH 2 Br), 4.1 
(2H,t,OCH 2 ). 

(c) l-(3-Bromopropoxv)-3-ethvl-4- nitrobenzene 

The title compound was oK .ined from 3-ethy)-4-nitrophenol and 1,3- 
dibromopropane. NMR includes c 23 (t,3H,CH 3 -CH 2 -), 2.2 (m,2H,CH 2 -CH2- 
CH 2 ), 2.8 (q,2H,CH 2 -CH 3 ), 3.5 (t,/'r) 5 CH 2 Br). 4.1 (i,2H,0-CH 2 -), 6.6 (m,2H,Ar), 
7.8 (d,2H,Ar). 

Intermediate 7 

(a) 1 ,2,3.4-Tctrahydro-'- ' d;meihoxv-2-l3-(3-meth oxv-4- 
nitrophenoxv)propyllisoquinoline 

A mixture of Intermedia 6(a) (H."g), 1 ,2,3 ,4-tetrahydro-6,7- 

dimethoxyisoquinoline (0.4g) and y issium carbonate (0.36g) in DMF (25ml) was 
heated at 60° for 16h. The mixture k ,s filtered and the filtrate was evaporated. The 
residue was treated with water and e xtracted witn dichloromethane. The organic 
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layer was dried, concentrated, and ::ie resultant residue was purified by column 
chromatography eluting with dichloromcthanermethanol (99:1) to give the title 
compound (0.64g) as an oil. 
NMR includes d 3.8 (9H,2s, 3 x O' ). 

5 

The following compound wl prepared in a similar manner to Intermediate 

7(a): 

( b ) 1 ,2,3,4-Tetrahydro- ' -dimethoxy-2-1 3-(3-methyl-4- 
nitxophenoxv)propyllisoquinoline 

10 

The title compound (5.3g) v obtained as an oil from Intermediate 6(b) 
(5.7g)and 1,2,3,4- tecrahydro-6,7-d ; , .\hoxyisoqumoline (4.0g). 
NMR includes d 2.5 (3H t s,CH 3 ), 3.- ,6H,s, 2 x OCH 3 ) 

Intermediate 8 

IS 

(a) 2-Methoxy-4-|3-(l,r . 4-tetrahvdro-6,7-dimetho-XY-2- 
isoquinolinyOpropoxylbenzenamin e 

A solution of Intermediate 7(; i.64g) in ethano! (25mi) was hydrogenated at 
room temperature and atmospheric pressure in the presence of 10% palladium on 
carbon (60mg). After hydrogen absorption was completed, the catalyst was filtered 

20 

off and the solution was concentrate ; :n_ vacuo to give the title compound (0.4g) as 
a solid. 

NMR includes d 3.8 (9H,s. 3 x OCH 0 , 3.0 (2Rbs,NH 9 ). 

The following compound wl- .//epared in a similar manner to Intermediate 



30 



(b) 2-Methvl-4-13-(l,2 



; - 1 e t r a n v d r 0 - 6 . 7 - ri i m e t h o x y - 2 - 



isoquinolinynpropoxylbenzenamin ;' 

The title compound (4.8g» ^: obtainc-i as an oil (which subsequently 
crystallised) from Intermediate 7(b) . ...gi. 
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NMR includes d 2.1 (3H,s,CH 3 ), 3.8 n>H, s, 2 x OCH 3 ). 
Intermediate 9 

(a) 3-Methvl-4-nitrobenzeneacen; - , . :d 

5 3-Methvl-4-nitrobenzoyl chio. . . (l()g) in ether (1 00ml) was added dropwisc 

to a solution of diazomethane (prepa; i from 30g of N-methyl-N-nitroso-p-toluene 
sulphonamide) at 0°. The reaction mature was stirred at room temperature for 3h 
and then concentrated in vacuo tc ;-ive the diazo ketone as a solid. This diazo 
ketone in dioxan (100ml) was then :ded dropwise to a solution of silver oxide in 

10 water (prepared from silver nitrate (2u^ j and dilute sodium hydroxide (100ml)). The 
mixture was stirred at 75-80° for 3 ' :. and filtered. The filtrate was diluted with 
water, acidified with a solution of ni" .■ acid and the product was extracted with hot 
diisopropyl ether, treated with brinr ,.nd concentrated in vacuo to give the title 
compound (6g) as a solid, m.p. 95^ 

15 

In the same way, the following impound was prepared : 

(b) 3-Methoxv-4-nitrobenzeneace r .^ 'icid, m.p. 130-131 - 
From 3-methoxy-4-nitrobenzoyi chloride. 

20 

Intermediate 10 

Ethyl 3-(3-hvdroxv-4-nitrophenvl)-2 . jpenoate 

To a solution of 3-hydroxy-4-rhirobenzaldehyde (5g) in toluene (50ml) was 
added carbethoxymethylenetriphenv.phosphorane (S.96g), and the mixture was 
25 heated under reflux for 2h. The mixr.;- was then concentrated and the residue was 
purified by column chromatography ■ .ting with cyclohexane:ethyl acetate (6:4) to 
give the title compound (6.2g) as a sr ... m.p. 95^. 
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intermediate 1 1 

Ethvl 3-(3-methox v-4-nitrophenvlV r J i^ooenoate 
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To a solution of Intermediate < * (5.88g) in DMF (50ml) was added potassium 
carbonate (4.4g) and methyl iod»de (4ml). The mixture was stirred at room 
temperature for 2h and then concentrated in vacuo . The residue was treated with 
water and extracted with dichlor^methane. The organic extract was dried and 

concenrrated to give the title comp r i A (6.2g) as a solid, m.p. 130^. 

Intermediate 12 

3-(3-Mcthoxv-4-nitrophenyl)-2-pro nr:; ioic acid 

To a suspension of In termed: ate 11 (6.2g) in ethanol (50ml) was added a 
solution of IN sodium hydroxide (30ml). The mixture was heated under reflux for 
1 h and then poured onto cracked ice A solution of 1 N hydrochloric acid (60ml) was 
added and the precipitate was filtered off to give the title compound (4g) as a solid. 
NMR (DMSO-d 6 ) includes d 3.95 (•': i,s,0CH 3 ). 

Intermediate 13 

3-(3-Ethoxy-4-nirrophenyl)-2-propei t o ic acid 

Using reactions similar to the • described in Intermediates 1 1 and 12, the title 
compound (3.1g) was obtained as a :ylid, m.p. 272°, from Intermediate 10 (4.0g), 
ethyl iodide (4ml) and potassium carbonate (2.6g), followed by saponification of the 
ester function. 

Intermediate 14 

(a) l ? 23 t 4-Tetrahvdro-6.7-dimc i!^. xv-2-f3'(3"Tnethoxy-4-nitrophenvl)-l-oxo-2- 
propenynisoquinoline 

A mixture of intermediate 1/ -i.9g) and 1-hydroxybenzotriazole (2.95g) in 
DMF (100ml) was stirred at room ; . ,perature for 10 min. l 1 2,3 ) 4-Tetrahydro-6,7 
dimethoxy-isoquinoline (5g) was .;ed, followed by dicyclohexylcarbodiimide 
(4.52g) and the mixture was stirrec :u room temperature for I6h and then filtered. 
The filtrate was concentrated in va c;' >, treated with dilute hydrochloric acid, then 
dilute sodium hydroxide solution ar extracted with dichloromethane. The organic 
extract was dried, concentrated [n ;. . _uo. and irn-- residue was purified by column 



15 
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chromatography eluting firstly with r:iy 3 acetaiercyclohexane (4:6), then with ethyl 
acetate to give the title compound which was crystallised from ethyl acetate/ether 
and obtained as crystals (6.5g). 

NMR includes d 3.85 (6H,s, 2 x OH , ; , 3.95 (3H,s,OCH 3 ). 

5 The following compounds wc:i prepared in a similar manner to Intermediate 

14(a): 

(b) 2-[3-(3-Ethoxv-4-nitro-phen \', l-oxo-2-propenvll- 1/2,3, 4-tetrahydro-6J- 
dimethoxyisoquinoline 

10 The title compound (5-3g) a as obtained as a solid, m.p. 152° from 

Intermediate 13 (3.0g) and 1,2,3,4-tei, :inydro-6,7-dimethoxyisoquinoline (2.5g). 

(c) i , 2,3,4-Tetrahydro - . 7-dime t hoxv-2-f(3-met hvI-4- 
15 nitrophenvDacetyllisoquinoline 

The title compound (2.8g) v.',- > obtained as an oil from Intermediate 9(a) 
(1.8g) and l,2,3,4-tetrahydro-6 f 7-din -noxy- isoquinoline (1.9g). 
IR: Freq CO: 1650cm" 1 . 

20 

Intermediate 15 

(a) 2T3-(4-Amino-3-methoxyp l- ^vD-l -ox opropyll- 1 ^J^-tetrahvdro^? - 
dimethoxyisoquinoline 

A solution of Intermediate 14(::'- (6.5g) in methanol/ethyl acetate (1:1; 100ml) 
25 was hydrogenated at room temperature and atmospheric pressure in the presence of 

10% palladium on carbon (0.3g). A: or hydrogen absorption was completed, the 
catalyst was filtered off and the sot . . n was concentrated in vacuo to give the title 
compound (6g) as an oil. 
NMR includes d 3.8 (9H,s, 3 x OC1 1 , ■ 

30 

The following compounds we ■ ■ prepared in a similar manner to Intermediate 

15(a): 
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(b) 2-f 3-(4-Amino-3-ethoxypi v :n vl) - 1 -oxopropvl 1- 1 ,2,3,4-tetrah vdro-6.7- 
dimethoxvisoquinuline 

The title compound (4.5g -\s obtained as an oil from Intermediate 14(b) 

(5.3g 

IR: Freq CO : 1640cm" 1 
Freq NH 2 : 3450cm' 1 . 

(c) 2 -f (4-Amino-3-mcthv ■ ; cnyl)acciyi1-l,2,3,4-tetrahydro-6,7- 
dirnethoxyisoquinoline 

1Q The title compound (2.4g; as obtained as an oil from Intermediate 14(c) 

(2.8g). 

IR: Freq CO : 1650cm" 1 

Freq NH~>: 3340- 3440cm- 1 . 

Intermediate 16 
15 

(a) 2- Methox y-4-f 3-( 1 . 3,4-ietrahvdro-6.7-dimethoxy-2- 
isoqumolinyQpropvllbenzenamini : 

A solution of Intermediate • -\) (6g) in THF (30ml) was added dropwise to a 
stirred suspension of lithium alun..nium hydride (1.84g) in THF (50ml) at room 
^ temperature, and the mixture was • jated under reflux for 2h. Water was carefully 

added to the cooled mixture whici- s then filtered. The filtrate was concentrated in 
vacuo, treated with water and extra • vd with dichlorornethane. The organic layer was 
dried and concentrated in vacuo to _« ve the title compound (4.2g) as an oil. 
IR: Freq NH 2 : 3340-3440cnf 1 . 

T r; 

" *i c lollowh*)^ compounds ■ prepared .n a similar .manner to Intermediate 

16(a): 
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(b) 2 -Ethox y-4-f 3-( 1,2, ^ , 4 - t e t r a h v d r o - 6 . 7 - d i m e i h o x y - 2 - 



isouui no hnvl ipropyl Ibenzenaminc 
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The title compound (2.5g) w:-.- obtained as an oil from Intermediate 15(b) 
(4.5g). 

1R; Freq NH 0 : 3340-3440cm~ 1 . 

(c) 2 - M e t h v 1 - - > - 1 2 - (1 . 2 . • t e t r a h \ dro-6.7-dimethoxv-2- 
isoquinolmvl)ethvl]henzenamine 

The title compound (L7g) v as obtained as a solid, m.p. 105°, from 
Intermediate 15(c) (2.4g). 

Intermed i ate 17 
3-Chloro 4-nitrophenol 

Concentrated nitric acid (10ml ) -n acetic acid (30ml) was added dropwise to a 
cooled solution of 3-chlorophenol (10>j) in acetic acid (10ml). After 1 hour at -5°, 
the mixture was poured onto ice, exiiu ,ed with ether dned over sodium sulfate and 
evaporate.:. The residue was then pi < t-d by column chromatography eluting with 
hexane-ethyl acetate (85: 15) to give t! ■ t itle compound (9g). M.p. 120°. 



I ntermediate 18 
3-Methoxv-4-nitrophenol " 

A solution of Intermediate 1'. -4.4g) in methanol (15ml) was added to a 
solution of sodium (5.8g) in methap >\ (60ml) and the mixture was stirred in an 
autoclave for 16 h at 100°. The m ..-ire was cooled and poured onto ice and 
acidified with concentrated hydroch: <ric acid. Methanol was then evaporated in 
vacuo inducing the crystallisation of ■ title compound (3.5g). M.p. 142°. 

Interm edia te 19 

l-f2-Chlo r oethoxv)-3 - methvl-4-nitn ■ /en e 

A mixture of 3-methyl-4-nitrc ; :nol-(10g), > -bromo-2-chloroethane (16ml) 
and sodium hydroxide (2.9g) in water ;50 ml) was stirred under reflux for 16h.The 
mixture was diluted with water an<: A\t product was extracted with methylene 
chloride. The organic extract was dr. n sodium sulfate and concentrated in vacuo 
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to give T^e title compound as an g; 'J.Slg). NMR includes d 2.5 (s^H.-CH^), 3.9 
(t,2H,CH 2 -0) and 4.3 (t,2H.-CH 2 -C 

Intermediate 20 

5 ( a ) 3 ^ -Dimeiho x v-N-methylben . ^ethanamin e 

3 ^-Dimethoxybenzeneethu nine (lOOg, was mixed with benzaldehyde 
(59g) ( and rotoevaporated to give iu- jil. Methyl iodide (69 ml) was then added and 
the mixture was heated for 48h at 40 ; and then boiled with 80% ethanol (500ml) for 
3h. After half of the ethanol had evaporated, the solution was treated with ether (1 

10 litre) to £ive a solid that was filtere cashed with ether, treated with dilute sodium 

hydroxide and extracted with etht ;■ • give the tit le compoun d (80g) as an oil that 
was distilled under reduced pressure, p. 0.1mm; 92-95^. 

(b) 3,4-Dimethoxy-N-methylben z -l emethanamine 

15 3 ^-Dimethoxybenzenemeth; . . mine (100 g) was mixed with benzaldehyde 

(64g;, a.-.d rotoevaporated to give a il. Methyl iodide (75 ml) was then added and 
the mixture was heated for 48h at 40' \nd then boiled with 80% ethanol (800 ml) for 
3h. After half of the ethanol had ev: >orated, the solution was treated with ether (1 
litre) to give a solid that was filterec cashed with ether, treated with dilute sodium 

20 hydroxide and extracted with ether / give the title compound (69g) as an oil that 

was distilled under reduced pressure, rj.p. 0.03mm; 91^. 

The following amines were r pared in a similar manner to Intermediates 
20(a) and 20(b): 

25 

(c) 4- Fluoro-N- methyl benzene nii t hanamine as an oil; IK includes a peak at 
3300cm (NH). 

Fmm 4-fluorooenzenemethai.:. -ae and memvl iodide. 



30 (d) 4-Methoxv-N-methylbenzcn ': 'c thanamin .: as an oil; 1R includes a peak at 

3310cm" 1 (NH). 
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From 4-methoxybenzenemethar* ..tne and methyl iodide. 

(c) 4-Methoxv-N-methylbenzenet ' i nanarnine as an oil; IR includes a peak at 
3310cm" 1 ( N T H). 

5 From 4-methoxvbenzeneethanaii aeand methyl iodide. 

(0 4-fMcrhvlthio)-N-methvlbenze r. ■• lethanaminc as an oil; IR includes a peak at 
3310cm" 1 (NH). 

From 4~(methylthio)benzenemeih'inamine and methyl iodide. 

10 

(gj 4-M ethvl-N-Methvlbenzenenv / M anamine as an oil: IR includes a peak at 

3310cm' 1 (NH). 

From 4-methylbenzenemethanan.iie and methyl iodide. 

15 Intermediate 21 

(a) 3,4-Dimcthoxv-N-methyl- r- 3-('3-meth vl-4-nitroph enoxv) propyl] 

benzenemethanamine 

A mixture of Intermediate 6(b) V-g), Intermediate 20(b) (4g) and potassium 
carbonate (3.3g) in DMF ("80ml) was h-. .:ted at 60° fo.-- 36h. The mixture was filtered 
and the filtrate was evaporated. The re : due was added to water and extracted with 
20 dichloromethane. The organic layer -.. as washed with water, dried over sodium 

sulfate filtered and evaporated. The c y residue was then chromatographed with 
dichloromethane/rnethanol (99:1) to g. the title compound as an oil (4.6 g). NMR 
includes ci 2.2 (s t 3H,-CH 3 ), 2.4 (s,3H/ CH 3 ) and 3.8 (s,6H,20CH 3 ). 
In ric same way, the following : .pounds were prepared : 

25 (b) 3.4- Dimethoxv-N-f3-(3-mei - >x v-4-nitrophenox v ipropyl 1-N -methvl- 

b enzenem eth anamine as an oil 

From Intermediate 6(a) and Inter .cdiate 20(b, NMR includes d 2.2 (s,3H,N- 
CH 3 ) and v85 - 3.9 (2s,3H-6H,30-CI I 
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(c) 3 . 4 - Dimethox v-N-f 3-( 3 , v i -4 - niirophenox v ) propyl 1- N- methyl- 
benzenemethanamine as an oil. 

From Intermediate 6(c) and In. -rmediate 20(b). NMR includes ci 2.2 (s,3H,N- 
CH ? ) and 3.85 - 3.9 (s,6H,20-CH 3 ) 

(d) 3 . 4 - Dimethox v-N-meth v . \ - [ 2 -(3-meth v 1-4-n i trophenox v)ethyl1 
benzenemethanamine as an oil 

From Intermediate 19 and Intt- mediate 20(b). NMR includes ci 2.3 (s,3H,N- 
CH.), 2.5 (s,3H,N-CH 3 ) and 3.8 (s.r..- i,2-OCH 3 ). 

Intermediate 22 

( a ) N -13-(4-Amino-3-meth \ ; ph enoxy )prop v 1 1 - 3 A -dim e thox y-N- 
methyl benzenemethanamine 

A solution of Intermediate 2\ (4.6g) in cthanol (100ml) was hydrogenated 
at room ;emparature in presence oi h palladium-on- carbon 10% (450m g). After 
the hydrogen absorption was compiv -J, the catalyst was filtered off and the solution 
concentrated to give the title com . ound (3.7g) as an oil. NMR includes d 2.0 
(s,3H,CH 3 ), 2.1 (s,3H r N-CH 3 ) and > ' (s t 6H f 20CH 3 ). 

In the same way, the following ompounds were prepared : 

(b) N - [3- (4- Amino- 3 -met ho \ /phenoxy ) propyl 1-3,4-dimethoxy-N- 
mcthvlbenzenemethanamine as an oi i . 

From Intermediate 21(b). \ \ I R includes ci 2.2 (s.3H,N-CH 3 ), 3. 85-3.9 
fs.3H,OtJH 3 ) and 3.9 (s,6H,20CI h 

fc) N- 3-(4-Amino-3-etlv : . r. enoxv) p r o p v 1 1 - 3 , 4 d i rn e t h o x v - N - 
methyl benzenemethanamine as an 

Fr;)m Intermediate 2 1 (c). AR include^ d 2.1 (s t 3H,N-CH^) and 3.7 
is,6H.2( "-CMi). 



30 



WO 92/12132 



PCT/EP92/00020 



36 - 

( d ) Sj j 2-f4-Amino-3-meth ■ jhcnoxv)u L hvll-3.4 - dimethoxv-N- 
methvlbenzenemethanamine as an oil 

From Intermediate 21(d). N\". includes d 2.0 (s,3H,N-CH 3 ), 2.2 (s,3H,N- 
GH^ imc 4 3.8 (s,6H,20CH 3 ). 

5 

Intermeuate 23 

Diethyl (3-rnethyl-4-nitrobenzyl)maK , .oe 

To a solution of sodium etha-'olate [prepared from 1 . 3 5 g Na in ethanol 
(30ml)] were added diethyl malonat; : 3.2ml) and then dropwise 3-methyl-4-nitro 
benzyl bromide (13.4g). The mixtu: vas stirred 30 minutes ar room temperature, 
then 30 :ninutes under reflux and t,v concentrated. The residue is treated with 
water and hexane, the precipitate filter v J and the filtrate extracted with diethyl ether. 
The organic extract was dried on sodium sulfate and concentrate to give the title 
c ompoun d as an oil (4g). 

NMR inr udes d 1.15 (t,6H.2xCH 3 - ?), 2.5 (s,3H.CH 3 -Ar), 3.16 (s,2H f CH 2 -Ar), 
4.0 (q,4K.2xCH 2 -CH 3 ), 7.0 (m,2H,A; 7.7 (d,lH,Ar). 

Intermed i ate 24 

3-(3-Me T t y l-4-nitrophenvl)propionii . d 

Intermediate 23 (4g) was added opwise to a solution of potassium hydroxide 

20 

(3,1 g) in water and the mixture is stirr. ; under reflux for 2 hours, diluted with water, 
washed with diethyl ether and then a: viified with a dilute solution of hydrochloric 
acid. After extraction with diethyl (.■-:• ;er and concentration, the concentrate was 
heated a: i 30° for 3h to give the tk : s compound as a yellow solid (2.3g). NMR 
25 (CDC1 3 ) eludes d 2.5 (s,3H,CH 3 ) ;. - 2.9 (m,4H,2CH 2 ). 

Intermedi at e 25 

('^) (3,4-Dimethoxvphe : 1 ) m e t h v 1 ' - N - m e 1 h y 1 - 3 - m c t h yl-4- 

nitrobenz i -neethanamide 

A nixture of Intermediate 9(;' . ; 2g) and I-hvdroxybcruotriazole (i.6g) in 

30 

DMF (35ml) was stirred at room temp aiure for 5 m : /.. Intermedials 20(b) ^1.9g) in 
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DjMF CO ml) was then added, folk .;d by dicyclohexylcarbodiimide (2.1g) and the 
mixtun was stirred at room tempe- ,ure for 16h and then filtered. The nitrate was 
conceirrared in vacuo , treated witr, ;dute sodium hydroxide solution and extracted 
with di.hioromethane. The combir; L dried organic extracts were evaporated and 
the residue was purified bv olumn chromatography eluting with 
dichloromethane/methanol (97:3) give the title compound (1.7g) as an oil. IR 
include> a signal at 1640cm- 1 (CO, 



In the same way, the followirv. -ompounds were prepared : 

10 

fb ) N -I (3,4-Dimethoxvph r , ,• 1) m e t h v 11 - N - m e t h v 1 - 3 - me thoxy-4- 
nirrobenzeneethanamide 

From Intermediate 9(b) and . uermediate 20(b). IR includes a signal at 
1645cm 1 (CO). 

15 

( c ) N -K3,4-Dimethoxvph v,. yl)methvIl-N-methvl-3-methvl-4- 
nitrobenzenepropanamide as an oil 

From Intermediate 24 and Inuvmediate 20(b). NMR (CDC1 3 ) includes d 2.5 
(s,3H,-CH 3 ), 2.9(s.3H,N-CH 3 )and - \ (s,6H f 20CH- ? ). 

20 

Intermediate 26 

( a ) 4 -Amino-3-methvl-N- ' _ 3 , 4 - d i m e t h 0 x v p h e n v 1 ) m e t h y 11 - N- 
methylbcnzeneethanamide 

A ;omtion of Intermediate 2.V H.7g) in ethanoi (60ml) was hydrogenated at 
25 room te mperature In presence of 1 -h palladium-on- carbon (0.25g). After the 

hydrogen absorption was complete, 'he catalyst was filtered off and the solution 
concentrated to give the title compo s ( 1 .4g) as an oil. IR includes signals at 3450- 
3350 cm 1 :NH->)and 1630 cm-1 (C 



30 In the same way, the following -.impounds were prepared 
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.•8 - 

(b) m inn-Vmethoxv-N- , ■ - 4 -di me th o x v ph e n v l ) me th v 1 1 -N- 

m ethvlbc : zeneethanamide 

Fron Intermediate 25(b). IR .Jdes signals at 3450-3350cm-l (NH 2 ) and 

1625 cm- (CO). 

(O 4-. minn-Vmethvl-N-K3,- cimethoxvphenvDmech y n-N-methYl- 
benzenep iop anamide 

From Intermediate 25(c). NMI< includes d 2.1 (3H,s,CH^, 2.75 (3H.S.N- 
CH 3 ) and 3.8 (6H,s,20CH 3 ). 



Intermediate 27 

(a) 4- Amino- 3-methvl-N-l < 3 4-di me th o x v ph e n vDmeth vl]-N- 
methylbenzeneethanamine 

A jhuion of Intermediate 26(- .4g) in THF (50 ml) was added drop wise to 
stirred uspension of lithium alum i.im hydride (0.7g) in THF (30 ml) at room 
temperature and the mixture was h, :ed under reflux for 3h. Water was added 
carefully to the cooled mixture which wis then filtered on a celite pad, washed with 
THF, evaporated and extracted with ether. The ethereal extracts were dried and 
evapomrd :o give the titleconipoiJii. C g) as an oil. IR includes a signal at 3450 - 
3350 cm : (NH 0 ). 



a 



In the same way, the following compounds were prepared : 

ft.'. 4. \ r ,ino-3-methoxv-N ' 3.4 - dimethox vphen y Hmet h v 1]-N- 
methvlbe .iz cneethanamine 

From Intermediate 26(b). IR iiwu.des a signal at 3455 - 3345 cm-1 (f\i W)- 



(c) 4- Amino-3-methvl-N-f(3. iimethoxynn eny Q n k j i^Lizii^ ■ c t h v 1 - 

benzener ro P anam ' nc as an °'' 

From Intermediate 26(c). NMK includes d 2.0 (3H.s.-CH 3 ). 2. 1 ',H,s,N- 

30 CH,)arui3.8(6H.s,20CH 3 ). 
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Intermediate 28 

N-| (IV -C imethox yphenvQmeth - 1 N - methyl- 3- met h ox \ - 4-nitrob; - :izene-2- 

propen c rnide 

a mixture of Intermediate i 1 3 g ) and l-hydroxybenzotriazole u 95g) in 
DMF ( ■ 00 ml) was stirred at room . mperature for 10 minutes. Intermediate 20(b) 
(2.5g) was added, followed by dicv> k)hexylcarbodiimide (2.95g) and the mixture 
was stirred at room temperature or 16 h and then filtered. The filtrate was 
concentrated in vacuo , treated will-, dilute hydrochloric acid solution, t! : en dilute 
sodium hydroxide solution and ex: acted with methylene chloride. The organic 
extract was dried with sodium sulfa' and concentrated. The residue was purified by 
column chromatography eluting witi: -ichyl acetate to give the tide comput ed (4.4g). 
NMR includes d 2.9 (3H,s,N-CH 3 ), 3.85 <3H,s,OCH 3 ) and 3.9 (6H,s,20CH 3 ). 

Intermediate 29 

4 - Am . no-3-methoxy-N-l ( , 4-dimethoxyphcnyl) m e t ■ ■ v U - N - 
methvlbenzenepropanamide 

A solution of Intermediate 2S fS.4g) in methanol/ethyl acetate (1: 100ml) 
was hydrogenated at room temperatine in presence of 10% palladium-on-carbon 
(0.3g;. After the hydrogen absorptu -i was completed, the catalyst was filtered off 
and the solution concentrated to <: \'t the title compound (7.3g) as a oil. IR 
includes signals at 3450-3350 cm- 1 (NH 9 ) and 1635 cm-1 (CO). 

Intermediat e 30 

t ■ A in i n o • 3 • m e t h o x v - N - 1 ' . 4-dimethox vphci . v Drnci i v 1 1 - N - 
methvlbenzenepropanamine 

A solution of Intermediate 29 7 .32g) in tetrahydrofuran t 100 ml) \ as added 
dropwise to a stirred suspensio> >f lithium aluminium hydride P-.3g) in 
tetrahvdroTuran (100 ml) at room u. \perature anc the mix-u e wai hea d under 
reflux 1 h. Water (20 ml) was add< i carefully to the cooicd uixtare , :ch was 
filtered on a celite pad. washed wn!- oiethyl ether, concentrated and extr; ;:ed with 



WO 92/12132 



PCT/EP92/00020 



10 



15 



methylene chloride. The organic extras was dried on sodium sulfate, evaporated and 
the product purified by column c- romatography on silica gel eluting with 
d : jhioromethane/methanol (95:5) u. .ivc the title compound as an oil (2.3g). IR 
includes a signal at 3440-3340 cm- i ; i b)- 

Intennediate 31 

(a) N-|f3,4-Dimethoxvphenvl)meth : l-N-memvl-4-nitrobenzenebutan amide 

A mixture of 4-nitrobenzenebuJ..noic acid (31 g) and thionyi chloride 200 ml) 
was heated under reflux for Jh. The solution was then concentra :d and 
coevaporated with benzene to give an :il. This oil was dissolved in acetone , :00 ml) 
and added dropwise to a stirred mix; r of Intermediate 20(b, <?3.6g) and -odium 
hydrogen carbonate (35 g) in acetoiv. : !50 ml) at room temperature. Stir: -g was 
continued for 4h, the mixture was then filtered and the filtrate was coneentn red. The 
residue, was poured into water and ther extracted with dichloromeihane. The organic 
phase was evaporated to give the title -' impound (41.5 g) as an oil. Recrystallisarion 
from ethanol gave the title compound . ■; a solid, MP : 9(A 

(b) N4(3.4-Dimethoxvphenvl)meth : ll-N-methvl-4-nitroben7 .e;ieethanair. ; ± 

A mixture of 4-nitrobenzeneac - - tit; acid (22 g) and thionyi chloride ..00 ml) 
was heated under reflux for 3h. Vne solution was concentrated v.: i then 
coevaporated with benzene to give an . -il. This oil was dissolved in acetone i 00 ml) 
and added dropwise to a stirred mixture of Intermediate 20(b) (22g) am! sodium 
hydrogen carbonate (15.3 g) in acetore (100 ml) at room temperature. Sti. .:ig was 
continued for 6 hours, the mixture w~ 'hen filtered and the filtrate, was cone, irrated. 
'I>e Rsidut: was poured into water ■> extracted with ethyl acetate. The rganic 
phase was washed first with dilute sot'. um hydroxide solution, then with water, dried 
and concentrated to give the title com pound (22.3g) as an oil. IK includes :eak at 
1 650cm- 1 (CO). 



The following amides were i: . pared in a similar ma;..: :• to inu;: iiates 
30 31(a) and 31(b) : 



20 



25 
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(c) N-l~2-(3 T 4-Dimethoxyphenvl)nn yn-N-methvl-4-nitrobcn zenebutan: . ".ide as an 
cH; IR includes a peak at 1640cm" ^O). 

From 4-nitrobenzenebutanoie ..cid and Intermediate 20(a). 

5 (d)' N-f2-(3,4-Dimethoxvphcnvn cfhyll -N'mcthvl-4-nitrobe n zenepro;j \ amide as 

an oil; IR includes a peak at 1640cn : (CO). 

From 4-nitrobenzenepropanoi : acid and Intermediate 20(a). 

(e) N-f2-(3,4-Dimethoxvphenvl)e i nvl1-N-methvl-4-nitrobenzeneethan: ; ude as an 
10 ; >il: IR includes a peak at 1650cm" ' 10). 

From 4-nitrobenzeneacetic aci : and Intermediate 20(a). 

(f) N-f(3,4-Dimethoxyphenvl)mc : hyl|-N-mcthvl-4-nitrobenzeneprop : • amide as 
an oil; IR includes a peak at 1640cm i (CO). 

15 From 4-nitrobenzenepropanoi* acid and Intermediate 20(b). 

(§) N-f(4-Methoxyphenyl)methy'l-N-methyl-4-ni[robenzcnepropana ide as an 
oil; IR includes a peak at 1640cm~^ CO). 

From 4-nitrobenzenepropano, ,<cid and Intermediate 20* d). 

20 (h) N-[2-(4-Methoxyphenynethyl i-N-methyl-4-nitrobenzenebutanamid as an oil; 

IR includes a peak at 1650cm" 1 (CO?. 

From 4-nitrobenzenebutanoic i -id and Intermediate 2C(e) 

(i) N-[(4-Fluorophenyl)methv ! j- methyI-4-nitrobenzer ieb utanam id' ts an oil; 
25 IR includes a peak at 1640cm" 1 (CO' 

From 4-nitrobenzenebutanoic -uid and Intermediate 20fc). 

' ; ' N-[ M-(Merhvlthio)phenvli ir. e . . vi l -N-m ethv i-4- nitro bcr zl nebuta_n;. ide as an 
oil; IR includes a peak at 1 640cm* : ; JO,. 

30 
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From 4-nitrobenzenebutanoic acid and Intermediate 20(0. 

\'.f?.- '4-Meihoxvphenvl)ethvl !- <■ nK -.thvl-4-nitrobenzenm.- ihanamjde an oil; 

mdes a peak at 1650cm" 1 (CO). 

From 4-nitrobenzeneacetic acid .md Intermediate 20(e). 



(1) 



N-l(3.4-Dimethoxvphenvl)me t: vl|-N-methvl-4-niirobe n zcnepentan nide as 



an oil, IR includes a peak at 1650cm"' 'CO). 

From 4-nitrobenzenepentanoic i -id and Intermediate 20(b,. 



Intermediate 32 

(a) 4-Amino-N4(3.4-dimethoxvp nc..vl>methvl1-N-methylbenzenebjuaj^ l4s. 

Intermediate 31(a) (40g) was di. ;olved in a mixture of methanol (3CX nl) and 
concentrated hydrochloric acid (I60.nl) at room temperature with stirr. g. Iron 
15 powder (21 g) was then added slow!;. . and the reaction mixture was hcai i under 

refuix for lh. The mixture was then e> aporated and basified witn sodium h. iroxidc 
soiution. Ethyl acetate (1 litre) was ac-.icd and the mixture was filtered. Th< organic 
phase was washed with water, dried and evaporated to give the title comp, md (30 
g) as an oil. IR includes peaks at 1630 cm' 1 (CO), 3350-3430cm- ! (NH 2 ). 



(h. 4-Ami^o-N-^(3■4-dimethoxvpht . ,v'nmethyll-N-methvlben ^e^eetil;yIi :L :de 

Intermediate 31(b) (22g) was dissolved in a mixture of methanol (30. ml) and 

concentrated hydrochloric acid (150 ml) at room temperature with stirr . g. Iron 

povder (18 g) was then added slowl , , and the reaction mixture was liea: i under 

rvtiu: for 3 h. The mixture was tht.n -aporated, basified wi'.l sodium ! iroxide 

solution, and extracted with ethyl a uate. The organic pha.n wa.; wa:- :d with 

water, dried and evaporated to give tL: title compound (14 g) i„s an oil. IP icludes 
peaks at 1 620cm- 1 (CO) and 3350-34-.()cm-l (NH 2 ). 

The following compounds were prepared in a similar mat n:r to ediates 
2K'jl> and 32(b) : 
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(c) 4-Amino-N-!"2-(3,4-dimcthoxvphenvl)ethvl1-N-mcthvlhcnzencbui - i amide as 
an oil; IR includes peaks at 1630cm' (CO) and 3330-3420cm 1 (NH 2 ). 
From Intermediate 31(c). 

5 (d) 4-Amino-N-['2-(3.4-dimethoxvphenvnethyll-N-methvlbt : nzen(:prop n amide as 

an oil; IR includes peaks at 1630cm" : (CO) and 3340-3420cm 1 (NH 2 ). 
From Intermediate 31(d). 

(e) 4-Amino-N-f2-(3 1 4-dimethox v phenvl)ethyl]-N-methvll »enzeneeth : amide as 
10 a: oil; IR includes peaks at 1640cm" • (CO) and 3330-3420cm 1 (NM 2 j. 

From Intermediate 31(e). 

1 0 4-Amino-N-fG 1 4-dimethoxvu . .m yl)methvl1-N-methvlbi nzeneproi - .amide as 
an oil; IR includes peaks at 1640cm" (CO) and 3350-3440cm" ! (NK 2 )- 
15 From Intermediate 31(f). 

l.g ) 4-Amino-N-f(4-methoxvphen > )methvl]-N-methylbenzcnepropana - Vidt as an 
oil; IR includes peaks at 1650cm" 1 (CO) and 3330-3420cm" 1 ( nJH 2 ). 
From Intermediate 31(g). 

20 

( h ) 4-Amino-N-[2-f4-methoxvplu t iyl)ethyl]-N-methyIben? c nebutana; l ide as an 
oil; IR includes peaks at 1640cm" 1 ((. O) and 3340~3430crn~ 1 (WH 9 ). 
From Intermediate 31(h). 

05 ' i- 4-Amino-N-j (^-fluorophen" : )i ^thvl 1-N -methyl benzene! iUtanamidc 

;.y an oil; IR includes peaks at Ify'i/C' "* ( CO) and 3340-3430c 1. ' ! 
From Intermediate 31(i). 

f j ) 4-Amino-N-[14-(methvlthio )p: > enyl [methyl [-N-methvlb : i \zenebuta amide as 
10 an oil; IR includes peaks at 1640cnf ' (CO) and 3340-3430crn" 1 :NH V ;. 
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From Intermediate 31 (j). 

(i) 4-Amino-N-12-(4-methoxyp he: vnethvil-N-methvlbenzeneetha nan leas an 
, i, Ul includes peaks at 1635cm"' 'C ) and 3340-3440cm" J (NH 2 ). 
From Intermediate 3 1 (k). 

fl ) 4-Amino-N4(3,4-dimethoxyphc!iYnmethvlI-N-methvlbertz:enepcnta r nidc as 
an oil; IR includes peaks at 1630cm" 1 - CO) and 3340-3420cm" 1 (NH 2 ). 
From Intermediate 31(1). 

Int ermediate 33 

(a) 4-Amino~NT(3,4-dimethoxy phe ivl)m^ 

A solution of Intermediate 32(a ; (30g) in THF (150 ml) was added ( opwise 

r> a sarred suspension of lithium alum mum hydride (10 g) in T: IF (150 m< at room 

15 temperature and the mixture was heated under reflux for 3!\ Water w ; added 

carefully to the cooled mixture, wi.ich was then filtered, vashed v \ THF, 

evaporated, and extracted with ether, "he combined ethereal extracts were * ied and 

evaporated to give the title compound (21 g) as an oil. IR includes a peak .t 3370- 
3440cm-l (NH 0 ). 



10 



20 



25 



fb ; 4-Amino-N-[(3.4-dimethoxvplu - lynmethyll-N-methvlben -aynggtha^ ine 

A solution of Intermediate 32(1 (14g) in THF (100 ml) , as adoeo opwise 

to a stirred suspension of lithium alum miurn hydride (8 g) in Tl I ;; (10J m. itroom 

temperature and the mixture was heated under reflux for 3 hou:s. Water v, s added 

ruefully to the cooled mixture w ich was then filtered, .vashed w. a THF, 

r . -pn-ated and exrrac ted with ether ie combined ethereal extras were ied and 

evaporated to give the title compu um (95 g) as an oil. IR inch.des a pe;.: .t 3360- 
3430cm- 1 (NH 0 ). 



The following compounds were prepared in a similar rnai - ;r to ..it- ediates 
.viiu) and 33(b) : 



92/12132 



PC1/K> >2/00020 



-45 - 

( c ) 4-Amino-N-[2-(3,4-dime t hoxvDhenvl)ethvll-N-methvloen2cncbu ' ' n amine as 
an oil; IR includes a peak at 3360-34 30cm*' (NH 9 ). 
From Intermediate 32(c). 

(ci) 4-Amino-N-[2-(3,4-dimeth ox - phenyl )ethyl)~N-methyl b-j nzene pre 1 namine as 
an oil; IR includes a peak at 3360-34o0cm~' (NH 2 ). 
From Intermediate 32(d). 

/-) 4-Amino-N-f2-(3 1 4-dimetho x'. phenyl)ethyl1-N-methyli>enzene etr i amine as 
in oil; IR includes a peak at 3360-34." Ocm" 1 (NH 2 ). 
From Intermediate 32(e). 

(f) 4-Amino-N-|(3,4-dimethoxyp' jnyl)methyl]'N-methylbenzeneproi: naminc as 
ar oil; IR includes a peak at 3360-34- 0cm" 1 (NH 2 ). 

From Intermediate 32(f). 

(g) 4-Amino-N-f(4-methoxyphen !)mcthyl1-N-methylbenzrnepropan: J nine as an 
oil; IR includes a peak at 3360-3430c n" 1 (NH 2 ). 

From Intermediate 32(g). 

( h ) 4-Amino-N-f2-(4-methoxyph' .' nvDethvll-N-methyl be n ze nebu tan a : nine as an 
oil; IR includes a peak at 3380-3460; n* 1 (NH 2 ). 

From Intermediate 32(h). 

( 1 ) 4-Amino-N- f ( 4-fluorophen vl)i: • ethyl ]-N-methvlbenzeneb u tanam inc. 
:.s an oil; IR includes a peak at 33.SO- 430cm" 1 (NH ? ). 
From Intermediate 32(i). 

(j ) 4-Amino-N-l |4-(methylthio)p ; ; enyrimethyl]-N-meth \ ; b ; izen etnu : namine as 
oil; [R includes a peak at 3350-34 "Ocm" 1 (NH 2 ) 
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From Intermediate 32(j). 

(k) 4-Amino-N T -(2-r4-methoxvphenvl)ethvll-N-methvlbenzei < ccthanan-. ^easan 
0tl ; IR includes a peak at 3360-3440crr 1 (NH 2 ). 
5 ^'rom Intermediate 32(k). 

(i) 4-Amino-N-f(3,4-dime^ nine as 

an oil; IR includes a peak at 3360-3440 jm -1 (NH 2 ). 
From Intermediate 32(1). 

10 

In termediate 34 

(a) N-r2-(3,4-Dimethoxvphenvl)ethv n-N-methyl-2-f4-niirophc n oxy)a cc nide 

A mixture of (4-nitrophenoxy),cetic acid (51 g) and th;onyl chlo. de was 
heated under reflux . ; or 2h. The soul. n\ was concentrated and then coewiporated 

15 vAia benzene to give a solid. This s lid was dissolved in acetone (25( ml) and 

added dropwise to a stirred mixture of Intermediate 20(a) 50g) an: odium 
hydrogen carbonate (22g) in acetone 250 ml) at room temper uure. Stii ng was 
condoned for 4h, the mixture was then .lltered and the filtrate wa ' concentrated. The 
residue was treated with water and ex racted with ethyl acetate r he orga. .c phase 

20 war washed first with dilute sodium hydroxide, then with water, zd and 

concentrated. Recrystallisation from -thanol gave the title compound (. . g). MP 
121 3 . 

The following compounds were prepared in a similar maner to in: mediate 
25 3-vO : 

(b) N-fn ^-DimethoxyphemvQmetryll-N^^ lamide. 
MP 130° 

From (4-nitrophenoxy)acetic aciu and Intermediate 20(b). 

30 

(<.... N-Methvl-2-f4-iiitrophenoxv * [> jrte nvlmethyhacetamide MP . 
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From (4-nitrophenoxy)acerc ; *id and N-methylbenzene, icthanan e. 

N-[ (3,4-Dimethoxvphenvl jme i nyl l-N-methyl-2-(4- nitre • i henylthi acetamide 
as an oil. NMR inciudes signals at c 3.0 (3H,s.N-CH 3 ) and 3.t f6H,s,<>:- {3). 
5 From (4-nurophenyIthio)ac:tk acid and Intermediate 20-..»). 

[O N-[2-(4-Methoxvphenyl)ethvl ; -N-methyl-2-(4-nitrophe n i)xy)a ce aide . MP 
107°. 

From (4-nitrophenoxy)acet*c a. id and Intermediate 20(e) 

10 

N-[(4-Mcihoxyphenvl)metnvI ' -.N-methvl-2-f4-nirrophe:.:jxy)ac e:' nide. MP 

.;o° 

From (4-nitrophenoxy)acetic acid and Intermediate 20(d) 

15 : ;) N-Methyl-N -f ' ,4-methvlpr.t: m . )methyl]-2-(4-nitrophei > xy)acet lidc. MP 

.26''. 

From (4-nitrophcnoxy)acetic acid and Intermediate 20(g) 

N-Methyl-N-i i'4-(methylth io)r. ;ienvl 1 methyl] -2- (4 -niiro - nenox v :etamide . 
20 MP 122°. 

From (4-nitrophenoxy)acetie acid and Intermediate 20(f). 

G) N-Ethyl-2-(4-nitrophenoxy)-N- ' phenvlmethyl)acetamid e \s an oil; ^ includes 
.t peak at 1655cm" 1 CCO). 

25 From (4-nitropnenoxy)aceiic at\d and N-ethylbenzenememanamir 

I niermediate 35 

(a; 2-(4-Aminophenoxv)-N-[2- o^ • dimcthoxvphenyl)emvl l-N-mct!iv: , ;tamide 
A solution of Intermediate 34{a, (37. 5g) in ethanol (350 m;) was h ogenated 
30 at room temperature; in the presence of 10% palladium or. c; Don (3. ,). After 

nydroeen absorption was computed, the catalyst was FiUend .ff and : " solution 
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wv, concentrated to give the ntiej: .>m »ound. (34 g) as an oil. IK includo ; eaks at 
1650cm* 1 (CO) and 3340-3400cm" 1 f'NH-,). 

The following compounds were prepared in a similar man- -r to Int: mediate 
35 -j) . 

(b) 2-f4-Aminophenoxv)-N-ff3,4-Qi; nethoxvDhenvl)methvl]-N-meth_vl- IMiide 
as an oil. IR includes peaks at 1650cm" 1 (CO) and 3340-3400cm 1 (NH ? ;.- 
From Intermediate 34(b). 

(c, 2-(4-Aminop h,>nnxv1-N-me.tnv: -N-(phe nvimethvl)acetar.,ide as : r IR 
includes peaks at 1660cm" 1 (CO) and 330O-342Ocm' 1 (NH 2 ). 
From Intermediate 34(c). 

(c 2-(4-Amino- . j. enylihio)-N I (. .4-dimethoxyphenvl )m eih_ylj_-/- - "ethyl 
ac etamide as an oil. IR includes peaks it 1645 cm" 1 (CO) and 33-Ocm" : 2 ). 
From Intermediate 34(d). 



(e. 2-(4-Aminophenoxv)-N-~2- < 4-rr f-.thnxvphenvHethvll -N-n Mhylacc ••aide as 
20 an oil. IR includes peaks at I630cn 1 < CO) and 3350-3420cm' 1 ,AH 2 ). 

From Intermediate 34(e). 

(f, 2-(4-Aminophenoxv)-N-[(4 mei hnxv phenvDmethvU-N-n othvlacc .niide as 
an oil. IR includes peaks at 1650cm- 1 .CO) and 33400430cm" 1 ,NH 2 ). 
->s From Intermediate 34(f)- 



15 



(g; 2-(4-Aminophcnoxv)-N-met nvl-N- K4-methvlphenyl)metl l|aceta; le as an 
!. includes peaks at I650ci 
From Intermediate 34(g). 



ou. IR includes peaks at 1650cm" • C< )) and 3350-3420cm _1 (N 2 ). 
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( h ) 2-(4-Aminophenoxv)-N-methvl-N-[|4-(methyhhio)phcnv 1 jmethvl 
as an oil. IR includes peaks at 1660cm' 1 (CO) and 3340-3420cm" 1 (NH_ 
From Intermediate 34(h). 



:etamide 



1 ^ 2-('4-Aminophenoxv)-N-e , hvl-N-(.phenvlmethyl)acet:unide a;- 
includes peaks at 1650cm" 1 (CO) ,:nd 3350-3430cm~ 1 (NH 2 ). 
From Intermediate 34(i). 



oil. IR 



Intermediate 36 

10 (a) N-r2-(4-Aminophenoxy)eth vll" 3.4-dimethoxV"N-methylbenzenccf limine 

A solution or Intermediate 33(a) (20 g) in THF (200 ml) w as add*, tr op wise 
to a stirred suspension of lithium aluminium hydride in THF (100 rr. at room 
temperature and the mixture was heated under reflux for 3h. Water v;s added 
carefully to the cooled mixture which was then filtered, washed :h THF, 

15 i hporated and ext, '.cted with eth* r, The combined ethereal extracts wc .ried and 

e* aporated to give the title comp ou nd (1 1 g) as an oil. IR includes a pe: ' 3350- 
3430cm-l (NH 2 ). 

The following compounds were prepared in a similar marner to 1 .'mediate 
20 36(a; : 



(b) N-f2-(4-Aminophenoxy)ethvl1-3,4-dimethoxy-N-methylbenzenemf . mamine 
as an oil. IR includes a peak at 3360-3420cm~ 1 (NH 7 ). 
From Intermediate 35(b). 

25 

( '- : N-|2-(4- Ami nophenoxy)ethyll-N-mcthylbenzenemethan -.i mine as oil. IR 
includes a peak at 3330-342()cm" 1 ;NH->). 
From Intermediate 35(c). 



30 
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(d j N - I 2 - ( 4 - A m i n o p h e n . vlthio)et hvl)-3.4-di meihc 
mc. uwlbenzenemethanamine as an oil. NMR includes signals a. d 2.30 
CF:,) and 3.85 (6H,s.OCH 3 ). 
From Intermediate 35(d). 

(e ; N-f2-(4-Aminophenoxv)etru ' -4-methoxv-N -methvIbenzen -thanan 
oil Hi includes a peaK at 3340-34'ii.um" 1 (NH 2 ). 
From Intermediate 35(e). 



(fj N-f2-(4-AminoDhenoxv)ethvll-4-methoxv-N-me thvlbenzei erne that 
ais IR includes a peak at 3350- ■ oOcm" 1 (NH 2 ). 
From Intermediate 35(0- 



( g ) N-f2-(4-Aminophenoxy)ethvil-4-meth vl-N-methvIbenzenen l cthanarr. 

o : : includes a pe:4- at 3350-343' ^m" 1 (NH 2 ). 
;; rom Intermei:ue 35(g). 

(h) N-f2-(4-Am innphenox Y'lethvli-N-methvl-4-(meth vlthio) ben lenemeti 
as an oil. IR includes a peak at 3350-3420cm- 1 (NH 2 ). 

From Intermediate 35(h). 

(i) N-r2-(4-AminoDhenoxvktlwn-N-ethvlbenzenern ethanan;i,ine as a 
includes a peak at 3360-3430cm" 1 (NH 2 ). 

From Intermediate 35(i). 

hi i r mediate 37 

(a • 3.4-Dimerhoxv-N-methvl-N- : 3-r4-nitrophenoxv)propvll bei /.enecth: 
A mixture of 1-O-bromoprc H)xy)-4-nitrober.zene (18.7 g; and Int. 
2V..--1) (14.1g) were eated for 30 nm at 140° ana then diluted ,vith w: 
nd.aufe was extrac.cd with dicliK omethane, and the organic j .iase w; 
with water, dried and concenit-ned. The residue was puiificd b> 
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chromatography eiuting with diculoromethane/methanol (95.5) to gi :*. title 
com pound (18g) as an oil. NMR includes a signal at ci 2.38 (3H,s,N-CH~\ 

The following compounds were prepared in a similar manner to Ir.'c ediate 

5 3' 'a./: 



] 4-Methoxv- N- methvl-N-(3- - -nitrophenoxy jpropylj benzencethan: ._: ;. as an 
oil. NMR includes a signal at ci 2. 10 (3H,s,N-CH 3 ). 

From l-(3-bromopropoxy)-4- nitrobenzene and Intermediate 20(e). 

10 

I ■;■ 3,4-Dimethox -N-methyl-N 3 -(4-nitrophenoxy)propyll bmzenem ■ : I -mine 
a*, ir. oil. NMR includes a signal r ri 2.40 (3H,s,N-CH 3 ). 

From l-(3-bromopropoxy)-4-nirrobenzene and Intermediate 20(b). 



15 3,4-Dimei n oxy-N-methvl-N-f3-f(4-nitrophenyl)thio > py11 

'n. r/ - nemethana m*-- ; as an oil. N .iR includes a signal at ci 2.40 (3H,s,N- . ). 
From i-[(3-bromopropyl)trf ;!-4-nitrobenzene and Intermediate 20( ) 



Int ermediate 38 

20 ( - NW3-(4-Aminonhcnoxy)prop\ * j-3.4-dimeihoxv-.N-methylbeiiZcnccth. je 

A solution of intermediate V7(a) (18g) in ethanol (200 ml) was hycr mated 
at room temperature in the presence of 10% palladium on carbon (I y After 
hydrogen absorption was completed, the catalyst was filtered off and tl . lution 
was concentrated to give the title co mpound (15g) as an oil. IR inciudt- ale at 
25 3 X' 3370cm- 1 (N-*;. 

The foliowi;; compounds -/re prepared in a similar manner to It :diate 

3iS<'a.i: 

i u >) NM3-(4-Amino r/ henoxy)prop . M-methox v-N- picthy5benze:ieeu^a;; ; as an 
30 ci! :R includes a t . ik at 3350-3* '-0cm" 1 (NH 2 ). 
From Intermediate 3*7i'b). 
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(c) N43-(4-Aminophenoxv)Dropvil-:i4-dimethoxv-N-methvlben zcnemei:i; mine 
as an oil. IR includes a peak at 33600430cm' 1 (NH 2 ). 
From Intermediate 37(c). 

( d J N - [ 3 - 1 ( 4 - A m i n o p h e n v 1 ) t h i o 1 p r o p v 1 1 - 3 , 4 - d i m e t h o - N- 
meth vlbenzenemerhanamine as an oil. IR includes a peak at 3370-3450cm 1 2 ). 
From Intermediate 37(d). 

intermediate 39 

9. 1()-Dihvdro-2-fmethvlthio)-9-oxo-4-acri.dinecarboxvlic acid 
(i ) 2-f(2-Carboxyphenvnaminol-5-(methvlthio)benzoic acid 

A mixture of 2-chloro-5-(methylthio)benzoic acid (10 g), anthrani-.i ^ :d (7 
g), potassium carbonate (14 g) and copper (I g) in 2-(2~methoxyethoxy) anol 
ml) was heated at 180° for 24h. Water (400 ml) was then added. : I the 
15 catalyst was filtered off. The filuate was acidified with dilute hydrochi . : cid. 

The resulting precipitate was filtered off, washed with water, dried, and cr ised 
from methanol to give the title compound (4.5g) as crystals. IR include:. | <s at 
330Qcm-l (NH) and 1700cm-l (C0 2 H). 



10 



20 



30 



N -i4-f3-Bromopropoxv)phenvll^ L f ■' ; 

( i ) N-|4-(3-Bromooropoxv)phe nvii acetamide 



(ii; 9J0-DihydTO-2-(methvlthioV9-oxo-4-acridinecarboxvlic acid 

The product of pan (i) above (2g) in phosphorus oxychionde (f t was 

beared at reflux for Ih. The solution was then cooled (to 0°), and water ; was 

added slowly. The mixture was then heated at 100° for 10 mirt and then pea onto 

cracked ice. The resulting precipitate was filtered off, washed with v md 

25 crvmllised from m--,ihanol to give me title compound (Log). IR include ,s at 
1690cm -1 (COoH) and 1620cm -I (CO). 

Intermediate 40 . 
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A mixture of N-(4-hydroxyphenyl)acetamide (10 g) and potassiui onate 

{'A g) in DMF (200 ml) was stirred for 20 in in at room temper;.; . 1 ,3- 

D ; bromopropane (35 ml) was th.n added and stirring was continued f >r \ The 

• -xrure was filtered and the filtme was concentrated in vacuo . The r e was 

5 <- ;-.ated with water and extracted with dichloromethane. The organic z was 

washed First with dilute sodium hydroxide, then with water, dried and ct i crated 

to give a solid which was triturated with hexane to give the title compo u 14g), 
N ° ■ 120°. 

10 (i*i 4-(3-Bromopropoxy)benzenamine 

A mixture of the product of part (i) above ( 1 3g) and 5N hydroc .. : acid 

[''00 ml) was heated under reflu , for 2 h. After cooling, the mixture v^.< ^ified 

with sodium hydroxide solution and extracted with dichloromethane. ' janic 

P'lase was evaporated to give the title compound (7g) as an oil. IR inc! peak 

15 a: 3360-3450cm-l :NH). 

(i.:) N-f4-(3-Bromupropoxy)phen-i ll -9,10-dihydro-9-oxo-4-acridinecarbo - :? e 

A mixture of 9, 10-dihydrc-9-oxo-4-acridinecarboxyIic acid (1. nd 1- 
hydroxybenzotriazole (1.1 g) in DMF (50 ml) was stirred at room temper. ; * or 10 

20 nun. The product of part (ii) above (1.5g) was then auJed fe d by 

ci : ;'':lohexylcarboriMmide (1.3 g. and the mixture was stirred at room ; ■. uure 

f-.r 16 h and then fiiiered. The Filtrate was concentrated in vacuo , treate. .% vater 

a^d extracted with dichloromethane. The combined, dried organic ex ; were 

concentrated to give the title compound (0.5g) which was rccrystal ; from 

25 a ;nnitrile, MP 1?. 

iv ^r rnediate 41 

N - j ( 3 , 4 - D i m e t h o x v i) h e n v 1 ) m e t h v I 1 ■ N • m e t r - 4 - 
fvt rophenylaminoc arb onvlmethan amine 

30 A mixture o' 'ntermediate !0(h) (2.8g), Intermediate 56 ()g) an-: ;ium 

^ : inmate (2.3g) m :MF (50m!) as heated at 60 w for 24h. T;., n..xi : then 
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evaporated, extracted with dicnloromethane, washed with water, 
concentrated to give a solid which was recrystallised from diethyl ethe; 
thr ti tle compound (17g). MP : 120°. 

5 Ir.n.r mediate 42 

11 ■ I f 3 . 4 • D i me t h o x v iJ & n v 1 ) m e t h v 1 1 • N - m e,!_ 
arn I nophcnviaminoc ar bonvlmethap.amine 

A solution of Intermediate 4 1 (3.6g) in ethanol (lOOmi) was hydro, 
room temperature :n the presence of 10% palladium on carbon (500r 
10 hvdrogen absorption was completed the catalyst was removed by filirar. 

fiiirare was concentrated to give tht title compou nd (3.5g). 
*N: IR includes signals at d 2.5 (3H i\N-CH 3 ); 3.8 (6H,s,OCH 3 ). 

In termediate 43 

15 N : :sf4-Aminophen d amino)ethyll 3,4-dimethoxy-N-methylbenze nemet ; 

A solution of intermediate 4 1 (3.5g) in THF (50ml) was added drr 
sti/r';d suspension of lithium alum, -ium hydride in THF (30ml) at room n 
ana the mixture was heated under reflux for 48h. Water was added care: 
cooled mixture which was then filtered on a celite pad. The filtrate was 

20 to dryness and upon column chromatography (dichloromethane-met 

regaining residue gave the title -co m pou nd (1.4g). 

N.,i>: includes sights at d 2.15 ( >l,s,N-CH 3 ); 2.5 and 3 (4H,2t,-CH r 
(6;-Us.OCH 3 ). 

25 Inrcr mediate 4 4 

c ' ■ hvdro - : : *J~c rihoxv -9-ox, -4-: icridineca r boxvlic acid 

A mixture of 1 iOdoisophth;.:u; acid (5.8g) t 2 t 4-dirnethoxy-aniiiiK 
cuprous chloride (ig) in 2,3-bimwiediol (20ml) and toluene (10ml) 
120°. After most of toluene has distilled off, N-ethylmorpholinc (lOrni, 

30 ar ! me mixture was birred at I2(f : for one hour, After cooling and diluti 
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pr.t;:ssium carbonate [he solution was filtered on celite. The filtrate w : ified 
with 2N hydrochloric acid and the greenish precipitate was recovered 1 .■• n. 

The product (4g) was heated in poiyphosphoric acid (50g) at 1 20 j iour 

v g;ve the tit ic co mpound which was recovered as a solid (1.5g) by ; - uion 
5 viih water and pari: led by disso; ,'ing in IN sodium hydroxide and re' uion 
with acetic acid (pH 4). 

Analysis Found : C.62.1; , . .4.3; 

■ CN 6 H, 3 N0 5 , 0.5 YUO Requires : ■ C,62.3; H,- ' 5%. 

10 The following acid was prepared in a similar manner to Imcnnedi; 

In termediate 45 

2^ 1 0" Dihvdro-6,7,8'trimethoxv-9-oxo-4-acridinecarboxvlic acid ( 1 .5g). vidcs 
a oeak at 1620cm" 1 (CO). 
15 From 3,4,5-tnmethoxyaniiine (3.8g) and 2-iodoisophthalic acid (5- 

huer mcdiate 46 
3-'2 -Bromoethvl)nitroben2ene 

Phosphorus rribromi.de (0.94ml) was added dropwise to a so. >f 3- 

20 nurophenethyl alcohol (5g) in anhydrous diethyl ether (30ml) a: 0^. * . ure 
w:;s stirred at room temperature for 2 hours and then treated with u i of 

p* wirsium carbonate and then water. The organic layer was dried and c ;ted 
in vacuo to give the title compound as an oil (4.5 lg), 
NMR includes d 3.25 (m,2H,CH 2 -Ph) and 3.55 (rn,2H,CH r Br). 

25 

in a>s nedi ate 47 

^ a N-|(3,4-Dime th oxyphenvl )n : cthvll-N-methvl-3-nitrobenzeneeth;n : ; 

A mixture of Intermediate 4t> (2.2g), Intermediate 20(b) (1.7 lg) a:, .urn 
carbonate (1.58g) in DMF (50m!) was heated at 60 fJ for 36 hours. The vas 
30 fihered and the filtrate concentrated i n vacuo . The residue was treate, uer 
an j extracted with rnethvlene chloride. The orcanic extract was cried, ted 
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an purified by column chromatography on silica gel eluting with • ne 
chioride/mcthanol (99:1 ) to give the title compound as an oil (Lg). 
NMR includes d 2.2 uS,3H.N-CH v and 3.7 (s,6H,2xOCH 3 ). 



in 



the same v ■ was preparv i the following compound 



(b'. N-r(3,4-Dimethoxvphen vl)methvl]- N-methyl-3-(3-nnn vj. 
prep anamine 

From 3-(3-bro.--.opropoxy)n: r robenzene and Intermediate 20(b). 
N; A includes d 2.2 ; :,3H,N-CH- < 3.35 (s,2H.N-CH 2 -Ph) and 3.S (s,6H ). 



lnu mediate 48 

(a 3-Amino-N-[n , 4-dimethoxv Vnenvl)methvIl-N-methylbenz enee|ha 

A solution of Intermediate 4 7(a) (lg) in ethanol (50ml) was hyda at 

room temperature n\ presence of 10% palladium-on-carbon (0.15g). 

hy .rogen absorption was comple: ;d, the catalyst was filtered off and f 

concentrated to give uie t itle comp o und as an oil (0.8g). 

N'/!R includes d 2.2, is 3 3H,N-CK .), 3 4 (s,2H,NH 2 ) and 3.8 (s,6K,2xO(. 
In the same way was prepared the following compound : 



he" 

;^n 



(b; N - f 3 - f 3 - A m i n o P h e n o x v ) p r o p v II - 3 , 4 - d i m e t ;. ; 1^. 
m . ■>/ lbenzenerneth ;i r iami_ne 

From Intermediate 47(b). 
NMR includes d 2.2 (s,3H,N-CH ? ), 2.7 (s,2H,NH 2 ), 3.4 (s,2H,N-CH 2 - >.7 

25 (s :-H,2xOCH-j. 

L> '* r mediate 4 l ) 

N-!r,S ,4-Dimethoxvoiienvl)methv; ■N- mRrhvl-3-f3-nitrophenvl)-2- ;)rupa • 

A mixture of 3-nitrocinnamic acid (lOg) and 1 -hydroxyben/.otfia ig) 
30 in OMF (KK)ml) w:.y stirred at roo n i-mperature for i() minutes, 'i.ten: ,b) 

(t* > was added fui "wed by dicvdonexylcarbodiimide (10.63s). Trc /as 
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■ ' T ved at room temperature for lo hours and then filtered. Tin ■ was 

; or.centrated in vacuo , treated with dilute hydrochloric acid sohuio. ilutc 
sodium hydroxide solution and extracted with methylene chloride. ranic 
extract was dried and concentrated to give the title compound (15.63e) 
"i ^ includes d (sJRN-CI ;■,) and 3,75 (s,6H,2xOCH 3 ). 

in termediate 50 

3- Amino-N4(3,4-dimethoxvpher;vnmethvll-N-methylbenzenepropana 

A solution of Intermediate 49 (lOg) in ethanol (100ml) was hy id at 

iykh temperature in the presence of 10% palladium-on-carbon (1; r the 

hydrogen absorption was completed, the catalyst was filtered off a; * 'rate 
c. mjentrated in vacuo . The residue was purified by column chroma y on 

silica gel eluting with methylene chloride/methanol (98:2) to , : title 
c m pound as an o\> (5.56g). 

d 2.7 (:;,2H, vCH,) and 3,.o (s,6H,2x0CH 3 ). 



L . ^"mediate 51 

: ^ ^ino-N-f(3,4-c ii: nethoxvpherr/l)meihvn-N-methvlbenzenepr opana- 

A solution of Intermediate 50 (5g) in THF (100ml) was added to a 
s r irred suspension of lithium aluminium hydride (2.3 lg) in THF u om 
temperature and the mixture was heated under reflux for 2 hours. Wau ' was 

c: ; i ef ully added to the cooled mixture which was then filterec. Tm was 

concentrated, treated with water and extracted with diethyl c:her. anic 

er tract was dried, evaporated ana the product purified by column cm iphy 

o.. silica ge! elufn^ with methvlenc chloride/methanol (97:3) to : i tie 
l ; '' >ound as an of ;: 4o*g). 

v \l!'. includes a 2 ; ■sJt-LN-O! >. 3 35 (s,2H,N-CFh-Ph) and 3 ' ? (s,( .3). 



jr rer mediate 52 

'I- ; --Methoxv-4-nitr..-.phenvi'i-3-h , ..ten- 1 -ol 
30 " ^ — 
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The Witng reaction in THI- 100ml.) between 3-methoxy-4-;mrob 
( i ; ( :g) and 3-hydroxypropyin-iphcnyiphosphonium bromide (2) '5.3g 
of i solution of n-butyllichium (!.6M) in hexane (16.5ml) gave them. 
(1' ■■;*.) as an oil. 

5 ;• ' includes sigi. at , 21 = XH 2 QH); 3.6(3H,s,OCH 3 ). 

(1) CA 13 ( • : PI 56? * 

(2) A.R. Hanus and A.J.H. Mercer, J. Chem. Soc. (c), (1968) 244; 



25 



as 
im 
in 

:d 



Ir r. i nediate 53 

10 4 ' ! 3romo-l-bu te:i ; )-2-methox\ -4-nitrobenzene 

Phosphorus. ./ibromide <....33ml) was added dropwise to a of 
3 mediate 52 (2.6g) in anhydrous diethyl ether (10ml) at 0 U The 
sti T t ;d at room temperature for l hour, then washed with a solution < , 
c :•■ nate (1M) an i vitl water, '.'he organic layer was dried and cot 

15 Wi > to give che : co mpou nd 3.3g) as a yellow oil. NMR include: 
3. ^2H,t,CH 2 -Br) 3.8(3H,s,0-CU 3 ). 

Ir: i nediate 5 4 

N* 1 ^H-jvl e_t h c v - 4 - n i t r o : : h e n v M - 3 - b u t e n v 1 1 - 3 , 4 - d i_m_, 
20 m^ih vlbenzenemet lianainme 

A mixture of Intermediate 53 (3.3g), Intermediate 20(b) (2.5g) a. 
c;. donate (1.9g) in DMF (20ml) was stirred at room temperature K 
ir. rare was filtered and the filtrate was evaporated. The residue w; -ito 
w iter and extracted with dichloiomethane. The organic layer was uh 
w: ;-. \ dried, filter^, and evaporated. The oily residue was then purifia * eel 
o, ■ nn chromatOL:: >hy Uutitiy *.ith dichloromethane/ methanol (95: he 

; om pou nd ( »' i) as an ^, NMR includes signals at d 2.1(31 
3. , , M-ls,2xCCli v ; ',8(3H,s,OCi i 3 ). 



.in 
he 



30 



L.,l. me diate 55 
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£ :'■ n i r. o - N - 1 ' : \ 4 - d i rr, t l o x v o h e n y i ) m e t h v 1 1 - 3 - m e ) 
IT •■ vlbenzencbuta namine 

A solution of Intermediate 54 (1.2g) in a mixture of cthanol (50n ar lyl 

a-.- • te (2()mh wa> : iydrogenated at room temperature in the prese - )% 

5 p 7 \iium-on-cart: (O.Ig,. At:.*r the hydrogen absorption was cor c .he 

c:r\ : \ st was latere*., jff and the solution concentrated to give the tith : _nd 

.\s an oil. NMk Includes signals at d 2. 1 (3H,s,N-CH 3 ); 3.65(31 .O 5 ); 
3.7'(:H,s,2xOCH^). 

10 lr . mediate 5 6 

. : - -Qro-N-(4-nitrn 3, ienvi )ace::m, ;de 

Chloroacetyl chloride (1 I ml) was atlded dropwise to a stirred lix of 

potassium carbonate Cl8.8g) and 4-nitroaniiine (15g) in DMF (100ml) m "*u at 

0' The mixture w;:>: then aliuw to stand overnight at room temp : nd 

15 pv i into ci '-shec , -e. A yellow ;o!id was recovered and crystallised i ~ ne 

ci-.. inning isoprop* ' alcohol v l() l o) co give the title compound (lOg), IP 

NmR includes signals at d 4. l(2H,s,COCH 2 Ci); 7.4-8. 1 (4H,m,a ;n- s); 
!G.MH,bs,NH). 

20 ll 1 t mediate 57 

3. ■4" Mhvdro-6J-dimethoxv-N-(4-nitrophenvl)-2(lH)-isoquinolincacetan "e 

A mixture of intennediate 56 (10.3g), potassium carbona L e (8g) ; ' .4- 

tet: - tydro-6,7-dimetnoxyisoquino;ine (9.3g) in DMF (100ml) was heatc ) ; ht 

at "»(• J . After cooling, the reaction mixture was poured onto ice and t! : : >le 

25 ni i-^rial recovered and dried to give the title compound , MP : 173- 3^ IR 

ir . les signals at . :.8f4H.s,2xGI 2 K 3.2(2H,s,COCH 2 -N); 3.7(2H,sJ 7' i); 

3. t : ;-i,m.2xOCH^:. 2-.vl5(>>H.- .,ar>:natics); 9.3(1 H.bs.NHCU). 



lr.: r- nediate 5?< 

30 N_- i > - AminophenylK * 4 -dihvdro-6,7-dimethoxv-2(lH)-isoquino li neaceu |d 
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A suspension of Intermediate 57 (15g) and 10% palladium -on-car 


m 


in 




el: • 


t;iol (200ml) was stirred at room temperature under a slight oven 




if 




h > -.. 


hoeen <\fte* 2h the catalyst was filtered off, and wa: 




h 




di, ' 


linromethane/mt-Cianol f9: i "I'iie filtrate and washing were cencentra 


d 


ie 


5 


cr ; 


-vlline residue gave upon wasning with ethanol and drying the title 


jn 


id 




(10. 


,6g), MP :• 185°. NMR includes signals at d 2.8(4H,s,2xCH 2 ); 3.1:' 


;i- 


> 




Clj 


.,-N); 3.6(2H t s,Ph-CH 2 -N); 3.7(6H,s f 2xOCH 3 ); 6.15-7.3(6H,m,r. 


>m 


); 




8.6. 


;i:iH,bs,CONH). 






10 


Inr.. 


;■: mediate 59 








N : 


?.fl o 3 4-Tetrahvdro-6.7-dimethoxv-2-isoquinolinvl)ethvll-l A-bcnzr 


x: 


- 






A solution of horane in tetrahydrofuran (1M; 35.4ml) was added 


* a 






so' * 


ii ion of Intermediate 58 (2g) in THF (150ml). After 4h of reflux ing t 


* r 


>n 




m .-. 


.v re was coole r treated witn concentrated hydrochloric acid tc 


na 


ie 


15 


solution up to 3N in Hydrochloric acid and then refiuxed again for 1; 


ni 


M 




Soc 


ium hydroxide was added and the mixture was extracted with dichlo. 


m . 






The organic laver was washed with water, dried and concentrated to giv 


a i 


ie 




wt : 


ich after purification by silica gel column chromatography eh 


tin 


th 




to! 


.™p/i<nprnpylamine (95:5) eave the title compound as an oil (1 


g) 


R 


20 


im 


ludes signals at d 2.6(4H,bs J>h-CH 2 -CH 2 -N); 3.45(4H,s,CH 2 - 


H" 


,d 




PhCi h-N); 3.6(6H,s,2xOCH^); 6.3(6H,s,aromatics). 








Inte 


^mediate 60 








A ' 
-i ~ * 


3~Dihvdn> £ > '-dimeihoxv- ! H-isoindol-2-vl)ethYll'benzenami_ne 






25 




4,5-Bischloro^iethyi vcr;::ro; (2.35g: S. H. Wood. M. A. Pony and 


C 


T 




J. ^ 


> C. S., (1950). 2, 2^89- 29vl) was added at room temperature . 


a 


d 




s ii 


pension cr'50% aqueous sodium hydroxide (5ml), toluene ( 


.5 1 


u 




ami 


mophenylethylamine ( 1.5g) and Aliquar (0.2g). The heterogeneous r 


Xtl 


IS 




stn 


red at room temperature for 16 hours, poured in water and exti 


■ti 




30 


me 


■hvlene chloride. The organic layer was dried and the solvent ev; 


or. 


in 




v a . 


v The residue ; -vas purified r.v column chromaiography on silica 


;1 ■ 


10 
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with methylene diehioride/methanol (95:5) to give the title compo; id . 

(0.6g), MP : 150°. NMR includes signals at ci 2.7(4H.m,Ph-C' 7 - 

4 . 6 ( 2 H , b s , N H 2 ; ; " . 7 f 6 H , s , 2 x OC H , ) ; 3. 8(4H ,s , 2 x N - C] ,P 

' ( ' 6H,m,aTomatit.:: 

I ntermediate 61 

K4-Nitrophenyn-2-(] .2.3,4-tcirahvdro-6,7-dimethoxy-2-isoquinol ; A) 
h ydrobromid e 

A solution of 6,7-dimetho\v- ; ,2,3,4-tetrahydroisoquinoiinc (1: 63 

G:omo-4'-nitroacetophenone (.1 6.47g) in a mixture of ethanol 5C 

methylene chloride (1 50ml) was heated at 60° for 24 hours. Aftercov inr 

temperature yellow crystals appeared. These were collected by fiitrar n ; 

icuo to rye th: title compound (9.4g); MP : 216°. NMR(Dg-DM O) 

sisals at d 3.6(6i !,s,2xOCH 3 ;, 4.2(2H,s,N-CH 2 ~Ph); 4.95(2H,s,( ,>( 
6.6(2H,aromatics isoquinoline); 8(4H,rn,aromatics). 

Inte rmediate 6 2 

2 ^ Pihydro--67-dimethoxy-a-(4-rm^ 

To a suspension of Intermediate 61 (9.4g) in methanol (600m; w; 
ponton wise sodium borohydride (2.44g) and the mixture was stii. ;d 

temperature for 16 hours. The reaction was diluted with water (200ml) lit 

evaporated in vacu o. The residue was extracted with methylene chloride tnc 

wii'i water. 1 he organic layer was dried and evaporated in vacuo to ; ve 

co mpound (1 .15°), after crystallisation from ethanol, MP : 130°. Nl R i 

signals at c 2.4 , 1 (6H ,m ,3xCH 2 ); 3.7(6H,s l 2xOCH' 1 ):'4.2( 1 1,1 
4 :ii : H,m,H-C-OH V 6.1 -X. l(6H.m;,aromatics). 

t mcrmediate 63 

a -(4 - Aminop hcnvl)-3 i 4-dihvdr o -6. 7-dimcthoxv-2(l H)-isoquinol inecma I 

A solution of intermediate 62 (2.4g) in ethanol (200ml) was hyd ge 

rvim temperature m the presence of 10% palladium-on-carbon (( 3g 
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1i\m 


li '.>gen absorption 


was completed, the catalyst was filtered off and : 


3 S 


m 


w 


•oncentrued 


j'wc the tide compound (1.9g) as a white solid, 


P : 


■0 






Miaiu at ^ ..4-2.9(6H f in,3xCH 2 ): ^ 5 ^ 2H 


s, ' 


); 


3. 


vT^xOni^); • 


55: i H.f.I h C ;H;. 6.25-7. 1 (6H, in, aromatic:; /. 






lii' 


:;-:nediate 64 










-omo-N-methvl-^ 


J-fM-nitroDhenvHrnethvllacetarnide 








To a so-::tion w* bromoaceu \ bromide (30g) in methylene chloric 


(2* 


it 


o' 


\s adder a so - : 


; :i or: of N -m/th\ i-4-nitrobenzenemetham,mine • 


;.3j 


1. 




* .-n, J. Chom. Soi 


■., 1926, 2463 : in methylene chloride (10m:; and tr 


:h\ 


:e 


(r: 


;i !). The reaction 


was stirred 5 min. at 0^ and then water (20ml) was 


idt 


e 




: /lene chloride 


•ay^r was dried and evaporated in vacuo. The r 


■id 


:S 


f 


ed by c ' um 


.-hrcmatt ?ra ^hy during with methylene chlorid 


me 


A 


V: 


) to giv 1 the ;i 


4e compound (*5g) as an oil. NMR includes s 


^na 
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3. 


' ; 3H t s,N-CHi 


i; 3.9(2H,::,CH 2 Br); 4.55(2H,s, Pn-CH 2 
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Oihvdro-6.7-d 


ime-thoxv-N- meth vI-N-f(4-nitrophen yDmeth 
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isf 


. i.inolineacetamiae 








A mixture of Intermediate 64 ( 1 . 8 g) , 6,7-diiiu-thox\ 


i, , 


- 


te 


. ydroisocuinoilns (1 4g) and potassium carbonate (1.6g) in OMF ( 


:0r 


LS 


Si 


i overni.;' . 


':or i,;moKii < : in.-oluble material by filtrat. jn the 


>lvc 


■is 


ev 


,: :rated in vacuo < 


• ■id the residiu" partitioned between dichlorometham 


mc 


. r. 


t;. 


. organic phase ^ 


/as cried, then concentrated under reduced press 


e : 


:e 


p* 


■ ict, aftc pun " 


jati m I)-/ cr'umn chromatography eluti::g with 


let 


:e 


ci:. 


:. ide/meth*:nol ' v 


>:4). uave ilie :itle compound (1.65g). NMK includ 


; sii 


at 


d i 


;i(4H,m,2xCH : ,.; 


3.0(3H,s\N-:H,); 3.33(2H,s,CO-CH 2 -; ./ 3.6(2. 






Ph 


, ; ^7(6H,s,2xOQ^); 4.55(:H,s.Ph-CH 2 -NHCO); 6.2-8. <(.>H,m,a 


m; 





il. 



nediate i n 
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63- 

N- , (4-Arninophc n ynmerhyl]- ^ .4-dihvdro-6.7-dimethoxN -N-mr nv H)- 
,'r. :Liinoiineace(an t ;:ie 

A solution of Intermediate 65 ( i . 65 g ) in ethyl ac etate ( 00 vas 

i crogenateti at room temperature and atmospheric pressure >n the pre :nc 0% 

5 r ^.adium-on-carbon (0.34g). Afu*r hydrogen absorption was complete th !yst 

■;::,/ filtered off and ihe solution was concentrated to give the tit. e com; -tin 3g) 

a: a white solid, MP : 175-215°. NMR includes signals at ci 2.8(7H,. .N and 
2 \CH 2 ); 3.2(2H > s t CO-CH 2 -N); 3.5(2H,s 1 N-CH 2 -Ph); 3.7(6H,s,2xCH 3 l 



10 j "mediate 6 7 

N *- i (4- Aminophcn yDmethyi l-.i,4-dihvdro-6 ; 7-dimethox v -N-mr r/ {)- 
i;>o quinolineethanamine 

A solution of Intermediate f ?6 (I.49g) in THF (150ml) was adde^ ire e to 

■ rred susp^nsioi, of h'htum aluminium hydride (0.47g) in TriF (10 nl" om 

15 r aerature for 4 hours. Water (5ml) was added carefully to the co ed are 

vv^ch was filtered and the filtrate concentrated and the rescue e>. ac ith 

'methylene chloride. The organic layer was dried and evaporated. 1 e r ing 

p-'oduct was purified by column chromatography on silica gel uti ith 

?thylene chloride/isopropylamine (92:8) to give the title ; omooi ,d oil 

20 (t'. 7 g). NMR includes signals at ci 2. 15(3H,s,N-CH 3 ); 2. 55(8H v 2 )\ 
3.55(2H,s,NH 2 ); 3.65(6H,s,2xOCH 3 ); 6.3-7. l(6H,m,aromatics) 

J 1 . er mediate 

L ! ; . ( 3 , 4 - D ? m e t r. o x v -)h c n n 1 m c ■ h y 1 1 m e i h v i a m i n o ) - . ; - m e ; d 4^ 

25 D r ' ; Phenvl )rn ethviiaceiamidc 

A mixture of Intermediate 64 (4.3g), Intermediate 20(b) (3 26g) a; i p- : um 

c r ' :>nate. 14. ! 4gj DMF (100m. 1 was stirred overnight. The mixture as ed f 

v: o the filtrate concentrated \v. v lie u o to a residue which ./as ex :c ith 

ni'UUylene chloride. After washing with water anci drying, ui • o.^a I /as 

30 evaporated to a syrup which was purified by column chromatc iraphy ,\ i gel 

editing with ethyl acetate/cyciob^xane (1:1) to give the title compo : d ; f oil 
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-.,). NMR includes signals u c 2.3(3H,s,N-CH 3 ); 3.7(6H,s. 


xC i 


); 








H <; Ph-CI ItNFCO). 
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1 : 1 


■ • * ' » n p-H i up f 

11 Oil I UlU 1 < 7 






* 




\ - 


■ ! .^ m i, V xr,h f .n-i-,mp.thv:i : '' [L>3.4-dimethoxv.phenvl)meihyl I rnta!L- 


irn , 








U ^ 


■ : - 1 v 1 n r f r r> m ; f "1 e 












A solution of Intermediate 08 (5.7g) in a mixture of ethyl accta- 


li- 


>i 






(i 


.::;> (100ml) was nydrogenated at room temperature and airnojphenc 


re • 


in 






li 


presence of 10% palladium-on-carbon (0.8g). After hydrot.en abs 


pti 


as 




i n 


[ 

U< 


-■iletert rhe catalvst was filtered off and the filtrate was concentrate;. 


O ) 


;;e 






ti: 


iv compound (5.2g) as an oil. NMR includes signals at c 3.8(6H.: 


x( 


); 






A 














".. mediate 0 








Id 


K 


' -1 Aminnnh^nvllrp^ihYM-"^ 










I 


/-erhanediamine 












A solution of Intermediate 69 (5.2g) in THF (150m!) was added 


Oj 


at 






ro 


,v : -i temperature to a stirred suspension of lithium aluminium hydride 


g) " 


IF 






( 


Mai). After 4 hours, water HOmi) was added carefully to me- ok 


d : < 


*. re 




20 


wnioh was then filtered. The filtrate was concentrated to dryness am 


ie 


je . 






di 


*uied with methylene chloride and extracted with hydrochloric acii 


[\h . 


:ie 






fit. 


jiieous layer was hasified with an aqueous solution of sodium Lydroxi 


• 0 


nd 








acted w *t n -hylene :hio. idc. The organic layer was dru 


a i 


on 






c- 


m:entrated . n v;j-- uo. The rc.-ndi. was purified by column :hu;m; 




>n 




25 


si 


iica gel ehmng with cyciohexSne/methylene chloride/isoprt uyiam; 


■ ( 


LO 






e 


,v;: the title compound as a n oil (2g). NMR include;, si 


\ a 


d 








(6H,s;:xN(H 1 );2.4(4H,s,2xNCH 2 ); 3.2(4H,m f 2xN- 


H 


); 








: oH,s,2xOJri- . 3.85(2H,s,NH2); 6.1-7 .5(7Hjn t arornaiics}. 
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^mediate 7 1 












4-Dimethoxv-N-methvl^ 


;ai 
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A mixture of Intermediate >! J(b) (9g), potassium carboua:e (Sg) i :. ro- 

*' nitrophe* \ ■IV outenet K"J.6l. Morgan and a I . , J . Med. Che;n.. 8, " : ' x >8- 

5) in 4-i!'. 1 i\ -'/-penumone (. 00ml) was refluxed for \ l hours. / ng t 

: mixture was ; i 1 tered ana evaporated in vacuo . The resicue wn in by 

5 column chromatography eluting w.th methylene chloride/methai.ol (97. 2.; i ive 

it!e com \)_un \ (2g) as an oi . NMR includes signals a: c 2.2(3 -5); 

f 5H,s,2xCMfv 5.7(2H,rn,dnut e bond); 6.9(3H,ir t ,aromatics Ph-.'ON nd 
S ! ^(4H,2d,aromancs PhNCh) 



10 ■ mediate 2 

N '-» -(4- Ami ?iOphe nvl)-2-butenv lj- 3, 4-dimethoxv-N-meth vibe n^nerne . . 

Intermediate 71 (1.7g) was dissolved ai room temperature .vitl ..: \ a 

: ■ .are of m -than,)) (50ml) aad concentrated hydrochloric acid ;2mi). o* ler 

' £ ^) was th :^ at. 't;d slo^iy. am :he reaction mixture was he;.;ec un - ."or 

15 " '"he mixture was then evapora'.jd, oasified with sodium hydroxide ed 

v. diethyl ether The organic laser was dried and evaporated n vac; ... he 

n : t compound (0.21 g) as an oil. NMR includes signals ai 0 1.15(31 s,' ^); 
3 !foH,s,2xQMe); 155(2H,rmdouble bond); 6.3-7.2(7H,m,aro.n; tics). 

20 b : rnediate 7 3 

1 - f - Dimethoxv-iW-methvl-N-]3-(4Miitrophenvi)-2-propenvn be n? enz . ne 

A mixture of Intermediate 20(b) (3.6g), 1 -chloro-3-(4-nitrophen> 2 ne 
f t'g; Cignn.-r lb and ai. . J . Med. Chem., 8, (1965), 326 3 .9) an - m 
t: . >naT- (?. k i 4-metryi f-p ^.tanone (60ml) was reflu>e: f\.r 3 er 

25 c ing, the i-iXi, :e was iiherec and the filtrate was cvap >r u: 1 r ^e 

r :;due was purified by cciumn enrornatograpn v eluuni With ie 
cKwude/meuvmol 95:5 ) to i\wt tir:. tine compound {4.9g) as ai. oii. N W 
s ■ ils at c : *f i.s,NCi! v ; 3.2(2! UA'-CH 2 -CH=CH): 3 5(2H 1); 
3 : *6H,s,2x( >M" 6.55(21 i n ns r dw ible bond): 6.h(3H,d,aro ua^c^ .); 

30 - :-.nd8.1(4U 2d.:mrnatic^ R.NC>). 
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h; - : nediate_7 - 

- ■ ((3ADim^r,. ^V211£liy t : n ^ ::Um tuhvlaminoVl- propenylJ. igi.^er 
[ntermc.'.^v 73 (4.bg) was dissolved in a mixture of ir.einanol ' 
c ■■irentrated hydrochloric acid ; 10ml) at room temperature .vi:h s . 

5 powder (5g) was then added slowly and the reaction mixture wa ; reflu; 

A cooling, the mixture was evaporated, diluted with water (2'Jml), t 
so.irim hydroxide solution, concentrated and extracted wiu diethyl 
organic layer was dned and evaporated to give the tulecompour.d (3.9: 
NMtt includes signals a: e 2.2 v 3H,s,NCH 3 ); 3. 1 5(2H,u,N-CH : 

10 3. ^H,s> 7 CK 2 Ph); 3.6(2H,s,NH 2 ,, 3.8(6Rs,2xOMe); 5.7-7. 6(9H,m,a; 

d::;jhie bond). 

Ir; - re mediate 7 > 

I • \4£Tctrah > dro 6-methoxv -2-|7 ^niirophcnvnethvllisoqu inc lire 
15 A mixture ot 1 -(2-bromoeth , l)-4- nitrobenzene (6:4g), 1 2,;,4-t 

mcLiOxyisoquinoiine (4.6g; Daniel J. Sail and Gary L. Grunewald, J. . 

19X7, 30, 2208-2216) and potassium carbonate (9.7g) in DMF ;i50mP 

a: 50° for 15 h. The mixture was evaporated to dryness ar.d :he - 

ev . cted with dichlorometha;:e. The organic layer was washed 
20 d:-cd, filtered and evaporated. The residue was then purified by 

chromatography during with dichloromethane/methanol (98:2; to ; 

com pound (2g) as an oil which solidified on standing. 

n v* ; include: signals ar d 3.6 (2H,m,N-CH 2 Ar), 3.7 (3H,s,OCH 3 ). 

25 Inter mediate 7 r> 

4 - i :^ (l,2.3.4- ; ret rah ydro-6 -rnethnxv- 2*isoqninolinyl)ethvn -be^ zc m , n_in 

A soliuion o) Intermediate 75 (2g) in ethnnoi (lOOmi) w - s iyd 

root ; temper.;, ire :n the presence of 10% pailadinm-oivcar ;o:i i0.2. 

Iv -ifosen absorption was completed, the catalyst was filtered :if and th 

30 co centrated in vac uo to give the title compound ( 1 .Sg) as ar oran. 

sohcified on standing. 
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N.viR includes signals ai n 3 4 (2H,s,NH 2 ), 3.55 (2 1 1 , .; .N-C : ' 65 
s,O^H-. 

f t . -mediate "7 

5 : . , 3, 4 -IV i r a h v d ro - 6 . 7 - d i :;i e t h o x v - 2 - 1" 3 - f 3 - n i i r c J2 .i e n v ! " 2- 
■ ^- ienvlliso ;; , ;in(' ; ine 

A mixM.ic c ' ^-nitrocinnam c acid (lOg) and 1 -hytirox> oc.nzotri: * ) in 

VF (lOOrrV) was stirred at roon. temperature for 10 mii.. 1/2,3,4-' ro- 

' ■' - d i m e t h o x v - i s oq u i n o 1 1 e ( 1 0 g ) was then a z d ; d , f o 1 by 

10 /clohexyicarbodiimide (i0.6;-; and the mixture was stiir-c 1 at 50*' <nd 

j filtered The filtrate was concentrated in vacuo , treated with <V i am 

! -\ roxide ^-C extracted with d-chloromethanc. The dried organic vas 

vjorated >::ri fied by column chromatography eluting .vi:h dichlc • nc/ 

: nanc (9 y\ >_ive tlu- title co mpound (7.8g). NMR inc. aces a si ^ .85 
15 s,OCH- 

Vi r-mediate 78 

: j^ -(3-Ami :ioph envlVl-oxopropvn-K23^-tctrahydro-6.7-d i rruhoxy-i:- ie_ 
A sohVon T Intermediate ' 7 (7.8g) in ethanol (100m.) vas hydr . - i at 
20 • ' n teir.pc: jujf-.- in the preseir e of 10% pa!ladium-on-oar w on (1 C ' -he 

\ yurogen absorption was completed, the catalyst was filte : ec. c.T and f ' ate 
^.mcentrated i n vacuo to give the t itle compound (6.8g). 
'4: Freq CO \M\ ;in4, l : req NK >: 3-150 cm-1. 



25 ■;. Tnediau- 

' ! 1 .2.3.4 -'l'c[r;: hvdro-6.7-dimc:hoxv-2-isoquinolinvl)t)rop ,4] tx nzena 

A sol;.. :\n V Intermediate . d (6.8g) m THF ( lUOmi) \. is at iedd.o • >a 

>: *cd susp.vs;; : :u ' T iHu:. a minium hydride >i?> in 4F(lC0n >m 

i , ;)erature ; rid t c mixture was teated under reflux for 3 k. W at or v. xd 

30 . u '-fully to the cooled mixture \shich was filtered, evapora.ee a.idex; • ith 
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et :/ The ex 1 :- wis dried and e\ rporated to give the t]i^orn;20und (5.4 ; as an. 
o. 'ich joiiL r; eei m standing 
IR ; req NH 2 - 3350-3450 cin-1 . 

5 In: .- mediate 8u 

l-\(;, .4-Dime f hoxYt) henvl)me^ ' ii 

A mixture of l,2-epoxy-3-(4-nitrophenoxy)propane (6g; Sigr an 1 

In;. . mediate 20(b) (5g) in isopropanol (100m!) was heated under ref.ux for > and 

ev,- ; j; )rated. The oily residue was crystallised from ether to giv-i tiie title c o ound 
10 (8-2; as a- white solid. 

N v - ■ X includes signals at d 2.3 (3H.:,.N-CH 3 ), 3.9 (6H,s,OCH 3 > 

In. : mediate 8: 



20 



h , Ajminoph^r.oxv joTf (3^-djnK-:' :oxYphenvl)methvl im >noI 

15 A solution of Intermediate 80 (8g) in ethanol (100ml) was hydrrre edat 

ro r ' vi temperature v.i the presence uf 10% palladium-on-earlon (C.8g : ' r the 
hydrogen absorption was completed, the catalyst was filtereu off and tit :ratc 

concentrated in vacuo . The oily product was then purified by t umn 

ch ;matograpny eluting with dich oromethane/methanol (9: :5) to give ; ^ title 

cotitijound (5. Kg) as an oil. NMR includes signals at d 2.2:; (3H,s,N-C; , 3.8 
(6I-U ( OCH 3 ). 



In .. ! : ediste K'.. 

Li 1 ■ rrimetho A\ N • m ethvl--N-(3 -(4 nitrophenoxvlpropylj benz ene metha .jj ; r e 

25 A mixture of l-(3-chloropropoxy)-4-nitrobenzene (4.6g) ; 3,4,5-:ri:;. oxy- 

N-i u -chylbcnz' nemethanamine (4.ig; Sigma) and potassium carbjnatc ' ' j) in 

DM ; (60ml) vos heated at 70° fo- 24 h. The mixture was .. en {'.leered 1 the 

fii: .i:e evaporated. The residue was taken up in A ;i:er .ud cxtr: eu with 

dii: .uromethane. T^e organic laves was washed with water, cued, evai-o. : and 

30 puttied by column chromatography eluting with dichlorornethane/metharc 9:1) 
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■i.vt Cut r *v C( n pou nd (5.Sg; ..s a yellow oil. NMR includes signal; 
i.r,N-.:H- ; . ',: 2FU<H 9 -Ar 3.7 <9H,s.OCH 3 ). 



i: .2 -mediate 

5 N -f4-A mmnphe noxy)p ropvi!-3 4,5-irimeihoxy-N-rne nivlbvnzcr/jmgihj 

A -:o!':- >r. ( ' Intermediate .-.2 (5.8g) in ethanol (100m.) wa:; hyc;o 
i ') n tempr: -^ar • in the preser. :e of 10% palladium-on -carbon ( .-.5 
i 'drogen absorption was completed, the catalyst was filtered off an.. *h 
* s concent > ted to give the title .ompound (5.1g) as an oil. NMUintiu 

10 : 2.25 (31 ..A'-'.JH^), 3 5 (2FU. I'Hn-Ar), 3.8 (9H,s ( GMe) 



; : meciatc . : < 

■ ■ J.4-TetrH t--ycn -6 ,7-dimethoxy - 2-[(4-methoxy-3-nitrophe- iiyl)acetylJ:-o 
A mi^ire of 4-methox;, -3-nitrophenylacciic ajid (1.2g) 
15 r-nxyMerr* ->a:..>le (C.Sog) in L MF (30ml) was stirred at i >om temp 

, i dm 1,2.; .*trahydro-6 t 7-d nethoxy-isoquinoiinc (l.;g) in Dh { 
'■v.m added, followed by dicyclohexy Icarbodiimide (1 2g anc the :■ i 
^:d at room temperature for 6 h and then filtered. The uluate w is cv.i 
:..p, tr?ai i .vim dilute sodiun hydroxyde and extracted with cthy! ac 
20 v td organ/: ext. act was evapo.ated to give the title com poun d (1 g 

aich crystaiiisec from ethanol as a white solid, MP 175 . IR: I-req < ): 



i ■ 3 - A m 1 - m e t \ , o x v p , . e n v 1 ) a c e t v 1 1 - : . 1 , 3 . 4 - 1 e t r a 
: ■ 1 } ethoxyi s en turn ol ine 

A sob - .on * r Intermediate S4 (1.6g) in ethanol . 3mm) w:. ■ h> 
.n term: mm* i.i the prese: 1 e of 10% paiiad: .m cart m 
"Ogm: a' • r f ) m wa> compl :d, the catalyst w; .i,;e; ;d o: ai 
: :: concenmami u give the title c impound (1 .4g) as an oil. 1R: ;* eq 
r-eq NH- 334r-3440 cm- 1 



00020 



d2.15 



line 

tated at 
After 
olution 
signals 



noline 
i 1- 
ture for 
nl) was 
re was 
•ated in 
te. The 
s an oil 
)50'cm- 



>-6.7- 
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A f ter 
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■>50 cm- 
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I i neT 1 ;tc_ 

5. : JLL L_ : * _J. :rah v; lro 6 -dimethoxv~2-i .so Quinoli .iy! J ' v 1 1 - 2 - 
in •moxv v >inz'-:t:Knr:e 

A solur- or Intermediate 8:- (1.4g) in THF (30m!, wa ; added d xe to a 

5 st- vr.d suspenjior of lithium alu: anium hydride (O.yjz) in THF '50. • room 

le ^raruiea rh< mixture was he. ued under reflux for 3 a. Water wa ,e: .dded 
cr< -Tilly fo t.".- cO( >ed mixture winch was then filtered, evaporated a* v ..acted 
w ether. The extiact was dried ant.; evaporated to give the title corr. pou ; 2g) as 
an ;i! which ndifiedon standing. 

10 H' : eq Nil .■ <*G .440 cn-l. 



In 



L- 4-Tetrah dru- - -| r 3-(4-nitrophei. oxy)propyl]isoquinol; ne 

A rnixn;.;- rT 1 -(3-bromop opoxy)-4-nitrobenzcne (10:*.), \3,4- 

15 tet 'nydoisc- :.T :e (5. 1 g) and potassium carbonate (I0.6g) ir. D?. ■" Oml) 

w t : stirred ar ''J w for 24 h. The mixture was then ulcered ;.;id rate 

ev ^orated. The residue was re^en up with wmer ;.ad e :tr;. . l. vith 

die t..-omc:ha'.j. 'He organic layer as washed with water, dried, jva ;c and 

pu ' Ted by cr. 'jmr chromatography eluting with diciiiorometr.anr anol 

20 -} to give the utle compound >S.8u) as a yellow oil. NiMR inciudt T is at 
d'T :2H,s,N- Ty,),4.] (2H,t,0-CH 9 ). 

In* "ediat > i 

4-1 .■( ,2,3.4-'!, .ar) ; iro-2 -isoi|uino! . .yOpmpoxvlbenzenamine 

25 Intermediate , 7 (8.8g) was dissolved in a mixture uf methanol u • and 

cor -e -uratcd ; vdro-hloric acid (50ml) at room temperature with sri Ton 

po ,; er (? .*>u. ''as . :en adaed por mwise and the : :..\;u:*e wa. he ::.der 

ref. or 1 :i. " ,e rr aure was then cooled, poured oniw Te, ' asif;: d \ T n 

hvi .,.-.ide ana .:x /acted with ciIt. . acetate. The or^a iwr w. ■ v, T 



30 
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a.cr, uned ;.:•(.! < vaporated to gve the tide compounu M.5g) as a *' >. . NMR 
: jde si, . . }.? r'JH.s n "HoAr), 3.9 (2H,t,0-C!-bj. 

1 *ermediatt: S 4 > 

5 : '2, 3.4- r retrarivdrn -7-me[hQXv-2-| 2-(4-nitrophenyl)eth vi ji soquinoline 

A :r.;. v / ,ro ' l-(2-bromoetii v'l)-4-nitrobenzene (3 7g), 1,'\3,*- ydro-7- 

. i. iox \ isc . nc • * ne (2.7g; D'jnvl J. Sail and Gary L Grunewaid, . . L nem. 

■ r \ 3G, 22< v2'_ 16) and potassi^.n carbonate (6.7g* in isopropan- was 

' ."rred undt. :efiux for 48 h. The mixture was evaporated u dn ■ aid the 

10 : ;;-due was extracted with diehloromethane. The organic layer wa \\ ed with 

^/.r, d-ie- . \\c f ':\d and evapor - ed. The residue was then purified , ; , '!imn 

.. miv nmr with die* ;oromethane/metharioi (99: . ) u ; h. title 

iC_:Eoy:Ki ( ~' an orange soi»d, MP: 92-94^. N MR includes < .t i 3.6 



15 



J.m.N-CH .A:'-, 3.7 (?H,s,OCH .). 



xrmeaiat: 



-(Ii^ .3.- wtr ! , vdro-7-metho.\y-2-isoquinolinvlkth v. 1 -bcnzer .am 

A soia ion ^f Intermediate >;9 (1.6g) in ethanol (1 jOnii) wa. h\ ~.~dat 

i o :i tenper^tuiv in the presence of 10% palladium-o. .-carbon ,0.] ■ •' *"trr the 

20 - '^iogen ab /*rpt:?.n was completed, the catalyst was filtered off a. id ; ■ . w was 

c -icenirated in v - xuo to give the title compound (1.4g) as a white . if: 82- 
0 

. ' :R ir.-iL - gna;s at o ? ; (2H,s,NH ? ), 3.4; (2H,s,r'-C . 3.55 

25 

J. ^3,4-Tetra^vdn?- 6,7-dimethoxV ' 2-12-(3-nitrophenyl je niyP isoqi ::no 

A mix: * » e l-(2-bromoeth 'i)-3-nitrobenzene (2 2-7,), i ,2,3, V- i ■■ 5,7- 

< .tho>y... Tie : :\ droenh;. .de (2. 3g) and potass.. .m carbuiat MF 

30 i .''i.d) ; is ..to- .u 50*' r'or 12 h. The mixture was Tilte, d ; rate 

e* aporatec. Th. residue was then taken up i.. .vater, :x . .ith 
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pcr/t 



> 0:0 



dj.-iIoron.2t'- . iJ. dried, evaporated and purified by column chro: - p.iy 
ei - ni , W ;,;, :.;ct . fonv-.hune/uet! anol (99:1) to give the- title con;;** ■ is 

a /How oil. MR ncluues signals ;.t d 3.6 (2H,s,N-CH 2 Ar), 3.75 (oH,> i 



10 



15 



20 



25 



er 

AS 



30 



Intr -mediate 92 

^- -- n 0 ■:rahy dro-6J-dinKthox^ 

A soIik-h o Intermediate 91 (1.4g) in ethano! (50:nl) was hyd. ■ at 

rem ten; per: , are n the presence of 10% palladium -on -c lrboi, (0. 
hy.roger. absorption was completed, the catalyst was fihen-d off anc. the 
co-centrated n va c uo to give the title compound (1.15*0 as a yello- i :h 

sc lifted 

N :r in,.u.. : -.r.als a: d >.6 2H,s.N-CH 2 Ar), .-.75 (6H.S.C -5 
(2i ..s.NH 2 ). 

In i '.n nedia ie 0 '■ 

N-j (3.4-D ime ■.ioxvt -henvnmethvll-4-methoxv-N-methvl-3 -nitrpben?.snc - is 

A mixture of 4-methoxy-3-nitrobenzeneacetic acid ( ! 2g; CA : -:7, :d 

1- •ydroxybcnzotriazole (0.95g) in DMF (30ml) was stirred for 10 mm. . te 

2f : i; ; fl.l") in DMF (20rfti) was then added, followed by uicyclohexyU '■ ■■ Is 

(1 ;gj and the •nixture was stirred at room temperature for t: h .md th.-.n , . :ie 

fi'-rate was concentrated in vacuo , treated with dilute sodium hy id 
e.\ a;:ted witi. :-un : acetate. The dried, organic extract was evaporated t >il 
w ;ch wa>. ;ui:ified by column c h rom a t o g r a p h y e 1 u :h 
d- ■: -I'lromsth.. '.- 'n ■ -.'.Hanoi (95:5) to ;;ive the title comoo ui,.; ( : ,5g) a: a: 
II, . Req '. O : ■;m-i. 

inte rmediate 9 4 

1 HlLDPj-N i ( 3 4 - d i tn c t h o x v ri h e n v 1) m e t Ii y 1 1 - m hi cthos-^r. . iz. 
b: I neaceja > ..ids 

A solution of Intermediate 93 ( 1 .45g) in ethano! ;'4i' ;«.; wa,, « • at 
room temperature in the presence of 10% palladium-on-.v.rbon (» /.5. > 
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CI 



20 



-73- 

■'rogL-'- r /rp:.on was completed, the catalyse was filtered oi f an ■ tion 
- , cor; ud . • giv^ i^.e tiii e compound (1.2g) as an .,:!. 
.: Itcc CC .6;- cm-;, Freq NHi : 3350-3450 cm- 1 . 



5 J. t ermediatc :: ? 5 

?l A m i n o_-j\ : JJ_ f 4 - d i m e t h o x v p h e n y 1 ) m e t h v 1 ) - \ - \ n e t h o x \ \ yl- 
■/cnc :.h; i.nj: :■ 

A ,o]'.;.ion -f Intermediate 94 (L2g) in THF (30n. ; was aoJcd \ ,o a 
.v /red suspension of lithium aluminium hydride (0.9; ) in TH. : (f ■ . ■ ^om 

10 temperature and the mixture was heated under reflux for 3 h. -v'a. .i Jed 

'■ . ;* ' ' e 'jole;^ mixture which was then fikered, w, jnt /IF, 

c : : e acte^: with cthi:r. The extract was d.\ed and evap c dve 



r 1 title on ount.i ;lg) as an oil. 
T : Freq NH : 3350-3450 cm- 1 . 

15 

l.- 'i-rmed -i atc \> 

i ' - T ,3,4-Tc tr:i;. -, dr:-5 T 6-dimethoxy-2-f2-(4-nitrophenvl)etr .yl I isooi. ; 



A mi.;., j re of I-(2-bromoethyl)-4-nitrobenzene (G.ig), 1 2,3 r :ro- 

5 >dimctho ■yiscrjuinoiine |0.25g; R. D. Haworth, J. 'hern, j., 7); 

20 I -bin D. C: rk, .'. Med. Chern., 596-600, 33, (1990). and pot ;ji : ate 

(<" 5g) in ; ;2;'\nl) was heated at 60° for 3 h. The mixture wa : and 

t - filfnte vaf. . rated The residue was taken up :\\ water e> i ith 

c. :h!uro.nei v 'me, ( >ried, evaporated and purified by column chromatoi w ing 

\. n diehlo: me* lane/methanol (99:1) to give the til,- co mpi :ru an 

25 *^e v.>lk ^7° NMR includes signals at c 7 ; 2H,s. N r -( . .75 

L ^nmedlatc. 

f? ' L z iL2 * L.V l c ill' ( ' vdro-5,6-dirnethox y-2-is oquinolin y l)-:ihvil -bei . . cn 

30 A : oi" en ^ \ Intermediate 96 (0.3g) in ethanoi (Z . "> wa i t \ . I at 

r mi tempc* <.ure r. the presence of 10% palladium- .ji .ra.ijon 0: the 



WO 92/1213. 



P( r/5 



- 74 - 

' .iroge.iar vpti wa^ completed, the catalyst was filu-.en off ar.d t. 
v i fit"? tc >. J. -.yo f) give the :itle compound (0.2_.'.) .is a )■ -He 
i : i u ,i es siu. is a- : 3.5: : (2H,.s.iv-C:H 2 Ar), 3.65-3.85(81. G:H 3 : .k1 



10 



15 



20 



25 



I'Htrmeduut _ '8 

'■■ . 3.4- r 'err a . -y/jro-fi 7 l ft -rrimeihoxv-2-|2-(4-nirrophenvl> yiljso. uir. 
A n-iy. :cv i-(2 bromoethy l)-4-nitrobenzene (0.. ig.\ 1.2,3 
t /.b-trimet: ,yi:- ^uinoline [0.33g; J. Chem. Soc. D, (2:.;, 296-. 29 
p-tassium cavbonste (0.5 g) in DMF (20ml) was heated a. 3(. ,} for -2 h 
w is then fiivred -md the filtrate evaporated. The resic.c .-as t: ':e: 
, --..ct'O ' 'i hlo'omethanc, dried, evaporated .-r.i pur. fir 
, :,na:o^' utin?; with dichloromeihane/metha^ol ;99: 1' to 

.impound «u.34v.) as a red solid, MP: 110°. NMR insLdes sigr. 
( M-UN-CH- \r), 1.70 (6H,s,OCH 3 ), 3.75 (3H,s,OCH 3 ). 



mmetiiat'- 

;2-(t,2,3.'< 1 fttr. hvdro-6.7.8-trimethox ,--2-isoquinoli n> ..c/iiylhb irrz 
A soiu.ion of Intermediate 98 (0.34g) in ethanol ( i Jrr.l) wa, h\ 
■om tempt- -turt; in the presence of 10% palladium-on :a.con ( On 
'drogen at- ■'. rption was completed, the catalyst was filu off ' 
iK-cnrert;. y nin tn give the title compound (0.3,-Q .:: . wh: : 
MK ir:ln sif.uls at d 3.55 (2H,s,N-CH 2 Ar), 3.7-3.7 ; : : H, C r )l 



30 



te rmed! ate '00 

~j.,j^Vu- .;'dr- ^2zijim^ ox Y- 2 " l2 " (4 ' nhro i^g;. 1 '"^ 

Ami:- '/ft i i-(2-&romoethyl)-4-nicrobenzene •* !,2,. /.-i 
> .ncthoxyisoquin'jline hydrochloride (I0.59g) ana poia L... cai 
.opropar.o* 150«. i) was refluxed for 48h. The mixtui .s th. . f. 
'iTiue jvjv -au.d to dryness. The resulting residue .a: iake;- li. 
.vmcted w' a d: 'hloromethane. The organic layer wa, ,.v;ha a<„ 
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a 1 cvapor;. \i to , J ive an oil which crystallised in a m;x;.ire of 2- 
c'v-ihy! erher . gi\ ; the r ule compound (10.27g). M.p. : . 8 i 19^. 
/• -aivsis To ; C66.48; H.6.4S; : .i 14; 

C '0 H 22 N 2° squires : C 66. 65; H, 6.48: ...tf 18%. 

5 

Inte rmediate ; 01 

1 1 1^,3.4 - ) ' eira ? ;ydro-67-dimethoxv-2-isoQuinolin vlk .jy; 1 berv. xn: 
N :ii - kI a . 

A soIuM.m of Intermediate 100 (20g) in ethanol (3b >.).[•■ wa hy 
10 r; >m temperature and atmospheric pressure in the prese r of 11 b [ 

c: ; bon (2g). \fter ,; e lr. drogen absorption was complete ;U ca: Ay. 
o a.ri tru. .itic was concentrated to give the title ci .-.m- ound (!'/ 
u .iiei! soiidifi; b> scratching in hexane. 

15 Me thod b : 

Iron ]u der ; i2.44g) was added portionwise at roc ; :mpe ; 
sc-uiton of ; ;:ter-' mediate 100 (14g) in a mixture oi ;v::har, )! 
concentrated hydrochloric acid (150ml). After heating Ui. ier refk.x ;\ 
mixture was cooled, poured onto ice, basified with a soli: ion of s- dii 
.20 extracted with ethyl acetaie. The organic layer was varied --'i:f 

ar : evaporar . :o g;vc the title compound . M.p.: 128^ (Ci..ui:ul). 
A ^:>sis rot: : : C/72.77; H.7.80; ! ■ V. .7; 

C ,H 24 r^O, -equies : C/73.05; H.7.74; N iX<l%. 



25 E.\:un nle 1 

9. ^h[21]]v^: ' AiIT ' th o x y - 9-ox o- N - [ 4 - [ 2 - ( K 2 , 3 . 4 - 1 e i r : , : : o^ 

ll\ 'Quinolinyi K. m vi .phenv l 1- 4-acridinecarboxamide 

A mixture oi ^.1 0-dihydro-5-methoxy-9-oxo-4-acn t /arbv vy, 

a; 1 -hydro;;-- r >en7w;riazole (0.4 ^g) in DN4F (30rnl) wa:; s ::.,.! ai : .- ■!. 

30 f t : li'imin. U tenmvdiaie 2(c) (lg) in DMF (20ml) was add :d, 

di.-yclohexylcarbodii'mide (0.66g) and the mixture was st..iec: at r:?ci 
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PCT/I: 



/o - 



20 



25 



G 



sodium hvd-vxidc solution and extracted with dichlort-Mcii.ane. Ti .i 



b 



Analysis Fou, a: C67.7; H.5.9; N,t, 

C ',5 H 35 N 3° S (° SH 2 0) rec I uircs : C ' 67 - 9; H ' 5 - 9; N ' ( - 



.5.2 



for iOmim ! turrr rdiate 2(a) (i.27g) in DMF (20m!) w:. ihen aoicd !<>w 



e 



IV iOh and • mi fi ■•red. The filtrate was concentrated in acuo, tr-aie c 
Si , ; i um hvdr.. .ide olution and extracted with dichloronvtnane. ': ie t anic 
w :hen wr. 'd w;th water, cried and evaporated to ± a res'.di: ^ .cl. 
p; nfied oy . mi chromatography eluting with dichlort .-. .:t :hane:ne: . ( ( . ^) 
to <nvc a soh.: whici: was recrystailised from isopropanoi i iiter J , :r 
n;.- co^KMr; : (0.4,o, m.p. 215-225°. 
A ovsisFoi:: : C.72.3; H.5.9; N,7 

C ,U 33 N,U -eq^res: C.72.5; H.5.9; N,7. ;<J . 



10 Example 2 

9 ■ ; . oih; v ■ i ;wr, . rh qv v-9-oxo-N-f 4-1 1 3-( 1 .2.3,4-tet r;: v ij^G ; Lfi -lt r 2 ' 

A mix 1 , -;c o: v\]0-dihydro-5-methoxy-9-oxo-4-acric.;!v^carbc.-;yi: 
ar,! 1-hydroxybenzotriazole (0.35g) in DMF (20ml) was: s- i-g at r on 
15 fo. lOmin. U verrnediate 2(b) (0.9g) in DMF (20m!) wa> lIkh added, iow< >y 

di 'vciohexyU . bo ' .mio- (0.5g) and the mixture was sun-: - room ie; eratm jr 
1 i and the, die vd. The filtrate was concentrated inr- o. treate* 



dried organic extracts were evaporated tc leave an oil whi ^ was pi:ntu 
chromatography eluting with dichloromethanermethanol \ .'-7:3). The re iting :d 
wi* r^.cr v.;" - sci from acetonitriie and filtered off to jive the titi :p:^ id. 



F •: i nni£le_3 

9 iO-,QihvdM o:A;<>J!: L 

i : <n i i no 1 1 ny ! J rop; ? x y | p 1 1 e n v 1 1 - 4 -ac ri d i n ec a rbp xanii de 

A it ;X: r e o!' V, l()"dihydn)-5-inethoxy-9-oxo -4-a:*: , .. -ari o. ci\ <) 
30 and } •hydroxvber.otriazole (0.5g) in DMF (30ml) w;n , at ; t 



rr )Ci re 



>v 
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vb 


nm Je (0.7og) and the mixture wa.s - 
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.eret . 1 he filtrate was concentrated i; 
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ate 






, w i : m r i [ ' . 1 . 


.< i d 


-;olu;ion an-i extracted with dichior . 




* .ban . 


. j 


coir. 






V. 


* i f 1 nr i 1; 
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as recryst 


ISCL 


from isopropanol and filtered oil 
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an -9-nxo 4-| f 3-( 1 ,2/3,4-ten-.- 
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VI. iflO It: v'; 




; jthi< |pheny;|-4vicridinecarboxamiae 
















A i n ' j . 


.;e 0 


^-fluoro-9, 10-dihydro-9-oxo-4-acridi.. 
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bo.v 


'lit 
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nd 
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-zotri-izole (0.5g) in DMF (30ml) was stinv 
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ue ?(b) (1.4g) in DMF (20ml) was . 
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' ' V»h 
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imuv (0.8g) and the mixture was stir. • 
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.d. The filtrate was concentrated m_ 
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solution and extracted with dichior , 
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extracts were evaporated to give a resid 
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vtlysis u rv 




C,66.1; H.5.4; i\: ■ 






,s 






25 


c 




. ,S r 


vhnv : C66.3; H.5.6; 
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Thr to* 
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compounds were prepared in a sim.i; 
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ISC lV;ilL r : 
'The am- 
wr Iiaerratx 
5 co: .no'.ind , > ' 

Ar. iris F-.vu. 

c 2< (i 35 N :A 
Ex r_[..e^ 

10 L. ..ojj ■ .i 

isc '^L-oIu'VO, 
The am 
In. mediate 
CO: axund wV 
j5 Ai " S I 

Co ;H .3N3 J: 

Example 7 

20 kl *>d ■ 

In^^n;edKit:. 
cc iX'VlH^ ' ' 
A aVy.as '•• 
25 C^N*; 

E. i.Ti )le :■ 
9. 1- l21- 
is .'U'tioL • : 



-78- 

-m ■ ■^'J z nvo-N-_f _4-i f3-( 1.2,3.4- tetraj], 
■oy hiol phenyl l-4-acridinecarboxamidc 
ng .' 9,1 0-dihydro-5-methyI-9-oxo-4-a'jn 
te'Ii rO (1.4g) gave, after crystallisation 
,0,' -P. 1*5°. 

C,68.8;H,5.9; N.O.; 
H,< requires : C.68.7; H.6.1; N.6.S. 

.9 • 0 sj-|4-: j-i 1 ,2.3.4-tetra h v .].: 

,j pht-nvll-4-acndinecarboxamidt; 
ling :jf 9, 1 0-dihydro-9-oxo-4-acridi necai . 
'a) <-lg) gave, after crystallisation fro:. 
g),r. p. 220° 

C,71.4;H,5.9; N.7.. 
).5 T r: -O) requires : C,7i.5; H.6.0; N.7- 

_-9 iiL NJ4_-. i 2 - ( 1 .2,3.4-tetrahvd: 
,ox ^1 yl] -4-;ii.ridinecarboxamidc 

~,f 9,l0-dihydro-9-oxo-4-acridinecart 
(z) (T'.51g) gave, after crystallisation frc 
g), p. 1.54° 

. C.70.4; H.5.7; N / 

.1.5! O) requires : C.70.9; H.5.A; N.7.. 

•,J> ■ xo; Lbi- aU - 4 - -i ; v - 



30 
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PCi !. * -2/. KI20 



79 - 



The r >uplin^ of 9, 1 0-dihydro-9-oxo-4-acridine . 
ntcrmc ■ 2( K ; (Ig; gave, after crystallisation f: 
,. ( :IGi22i ! il^ 04g m.p. 182^. 

analysis Pc^nd : C67.3; H,5.6: N 

:>4 H 3? N 3 : '4 S(1 JH 2 0) requires : C67.3; 14,5.9; N 



xyiic at r. 
soprop n 

S.5.25; 



3: with 
th title 



10 



15 



20 



I .vain pic 0 

" :.10-Dihyc,ro-5-r nethvl-9-oxo-N-f4-14-(l,2,3,4-tcir ,:, 
i ■•'XJ uino J.r;": bui vi i phcnyl]-4-acridinecarboxamide 

T' iplip; of 9 10-dihydro-5-methyl-9-oxo-4-; i 
1 inu if . iau- . (d) (1.34g) gave, after crystallisaiio.. 
t.'.ie :on:;'.); d (0 8og), m.p. 140°. 

Analysis Fc<:<id : C73.1; H.6.3; N,-. 



36 J1 37 



(H-jO) requires 



CJ2.8; H.6.5: N 



I ;- r il;12le_i '[ 

9 ,10 Dihyau )-5-T t ethoxy-9-oxo-N-[4-f3-(l ,2,3,4 -tetr. 
isoquinolinyi ) propyl1phenyll-4-acridmecarboxamide 

The i pli t; ? of 9.10-dihydrc)-5-mechoxy-9-oxo- 
( 3:-j) uer -diate -5(b) (0.53g).gave, after crysta. 

t ".\ n:ie com;, nine (0.3g), m.p. -135°. 
Analysis Fo-v>d : C/70.9; H.6.0; N.< 



(HoO) requires 



C70.6; H.6.3; 



/ci ro-6,7- n: :h y-2- 

necarbo vi' . : c (lg) 
j:A e:harv / 'o \ the 



i ro-6,7- : i 



-2- 



idinec; b • .1; acid 
a; ion fror, isr ro inol. 



25 



30 



F an' pie _: I 

9 JQ-Dihyd^o^ . ;: o-67-( n 

i^xjui nolinv l - propyl lphenyll-4-acridinecarboxamide 

The e'-jpling of 9, lO-dihydroo-meihyl-9-oxu--'. . i^dineca 
(t .61 .0 v ^ ;ter; ^diate 5(b) (0.53g) gave, after cry- -'a. ; - i on froi; i 
d ; ti;;e_c:.Vi : ,. mt -.45:/), in. p. i20 () . 

A .alysis : : ;>: : C.73.2; H.6.15: N : 



,cid 
nol, 
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PCT/E. 92 m ) 



- so- 



:ii-^N 0/ 0.5 rUO) requires : 



C73.7; H,6.35; N. 



10 



Ex THPiC i 2 

^J^upro^vJj )-dih vdro-9-oxo^N >l4-|2-(L23.4^C[r::h , 

isc . iiiir. oliny i;? ■: hyJLl nii envi l-4-ac ri dinecarboxam id_e 

The cc>': : ling of 5-fluoro-9, 10-dihydro-9-oxo-4-ii.i 
wiih hiUT>-sdiaie 2(c) (0.8 1 g ) gave, a Tier c 
ace^mtrU^ Top.m >1 (1:1), the tide compound (0.2g), m. 
Arrets], t, : " C.69.4; H.5.2; N.7 ■ 

C- - H-;qFN v .(H-O. requires : C69.6; 14,5.6: N 7. 



o- 6.7-dii ^: *i ^ 

j ;arboxy z \ \ J D ) 

; a 1 i i s a c : r m 
i0 



15 



20 



E_xam pie K ; 

^iquoro : 9J :^hvHr^Q-oxo-N- 14-f 3^(1,2,3,4 -^^1. 
isc^qiviolinyl; rop\l|: )henvll-4-acridinecarboxarnid e 

The -o . line of 5-fluoro-9,I0-dihydro-9-oxo-4-aci 
wi:h Intermediate 5(b) (0.85g) gave, after crystallisation i 
compound (0-4 g), m.p. 166^. 

Analysis J-HK , : C,70.3; H,5.-1; N, 

C : H 9 F- ,.(H ..Requires: C69.9; H.5.S; N 7. 

Example 3 4 



Ojnihvn^ 

isc -viui nol.i n v ! ■ thy] ?n henvi1-4-acridinecarbox amide 

fht; co :plin^ of 9,1 0-dihydro- 5-methy 1-9-uxo- 4 
(0.63g) with -uermediate 2(c) (0.62g) gave, after crvs;a; 
titto compvjim I (0.2g), m.p. 175^. 

Ar;iIysisFoi: ; vl: C,7 1 .8; N,6.2; N// 

C ,H-^ H r ' > requires: C72.2; H,6.2; N ,7 



■ c -6,7-di, e 

.-uarboxy C : 
soprop:: ol 



g) 

:le 



-6,7-di let xj N 

; iinecar! }x • id 
: jn from .;t. \ 'ie 



30 



E^ ample 



WO 92/121 ? 



PCi El 



7(. 120 



81 



10 



15 



20 



25 



: J."idQ^... Iro-N-f 2-methoxy-4-f3-( 1 .2,3.4- tc i n :. o-6,7- in 

• ; .9£ J iLili (,J JT ■' t)prop /nphenvr|"5-methyi-9-oxo-4-acri ciin; .; » i xamide 

A p . cure o r 9J0-dihydro-5-methyl-9-oxo-4-ac: ' . \ arb.oxyl:.: a 

-hydro " ■ nzotruzole (0.53g) in DMF (30ml) was t rcx)m r -m. 

'mec' :ie 16(a) (i.?Sg> in DMF (20;ni.. ; *n adde , - 

carbi.-iiimide (0.74g) and the mixture wu. d at ro< n 
hen fLiered. The fi Urate was concentrated 



)n in. 

2) do) 
- r -6h 

;dijm 

as the. 
t iTiried 

' g:ve 
■■ 5'g), 
< .ia vsis 



j^ii^uo, tre;. cc 

oxide ^oludon and extracted with didilorv .e:: ane. Th< or 

sheo . ith water, dried and concentrate.: ■. z a resii uc 

olumr chromatography eiuung with die.;' . thanem :ti- 

.id which was recrystallised from ;t;ic e tne le 
174 ; 

nd: C.72.9; H,o.3; :•■ A 



( -36' { 37 r: 3 5 ret i uires: 



C73.1; H.6.3; 



I . : 1 Bj] '-5-U t hox /-N- 12 'i:tetn oxy-4-[3-( 1 ,2 3/ . . 

i .i2S_ UIIS. )prop i1phenyH-9-L?xo-4-acridin&carUoxu 

A .r tion of Intermediate 16(a) (1.28g) an.: 

( .7^g) i i /IF (20ml) was added to a stirred solution 

1 jxj-4 ■ • -iinec.rboxylic acid (lg) and 1 -hydroxy. 

( .'-)r/i). v esul'T'^ mixture was stirred overnigr.-. : ' : 
l -.inc^nt): v in va cuo . The residue was [aken . 

v uslied :ssivelv with dilute sodium hydroxide soil 

!• ye: wa- il- n drie^i and evaporated to give a residue 

f r o natr >hy e 4 ring with dic:m>romethjne:me r ha ... 

* s rys id fr • -i et 'er u> g'wc the liiie compc M.i.i . 

.■ .a; /sis id : C71.9; K •> . 



i - 
•t. 

i! 

9*. 



:ohexy. 
J-dihyc 
iazole t 
.nperatu 
romeit 
nd wart 
as puril 
to uivt 



m.p. 



l : 



j_c v-2- 

( 1 ) and 

at e for 

)v d by 

.p* .tture 

:i ilute 

ni( layer 

..it was 

)1 5:5) 

n umd 



'<*■■ 'dro-6." *ii- !u y-2- 



:ar di 

.)-•> .e' 

).5. in 

:n- m 

. 'J ; O 
JO c . 

I 1 ' 

(j 



ude 
xxy- 
>MF 
and 
:hen 
anic 
imn 
-.ich 



-6 il 37 ; 



reo:; res 



C.7\lv, ... 



30 



WO 92/12132 



PCT/EP92/00020 



10 



25 



30 



-82- 

The following compounds were prepared in a similar manner to Examples 15 
and 16. 

Example 17 

5-Fluoro-9. 10-dihvdro-N-[2-m K rhoxv-4-f 3-( 1 ,7 - ,3-4-tetrahvdro-6J-dimethoxv-2- 
isoQuinolinvnproDOxvlphen vll-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid 
(0.31g) with Intermediate 8(a) (0.4g) gave, after crystallisation from isopropanol, the 
title compound (0.2g), m.p. 152 . 

Analysis Found : C.65.7; H,5.6; F,3-0; N,6.9; 

C 35 H34FN 3 0 6 (1.5 H 2 0) requires : C65.8; H,5.8; F.2.9; N,6.6%. 



Example 18 

9 1 in-Dihvdro-5-methoxv-N-f2-meth v l-4-r3-(1.2.3.4-tetrahvdro-6 1 7-dimethoxy-2- 
15 isoouinolinvnproDOXvlphenvn-9-oxo-4-a r.ridinecarboxamide 

The coupling of 9, 1 0-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(1.5g) with Intermediate 8(b) (1.3g) gave, after crystallisation from 

isopropanol/ethanol, the title compound (0.53g), m.p. 160°. 

Analysis Found : C.69.6; H.5.8; N.6.5; 

20 C 36 H3 7 N 3 0 6 (0.5H 2 0) requires : C.70.1; H.6.2; N,6.8%. 

Example 19 

Q in-nihvdro-5-methvl-N-f2-methvl- 4-r3-( 1.2.3. 4-tetrahydro-6.7-dimethoxv-2- 
iso quinolinvl)propoxv1phenvll-9-oxo-4-acr idinecarboxamide 

The coupling of 9,l0-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid (lg) 
with Intermediate 8(b) (1.4g) gave, after crystallisation from acetone, the title 
compound (0.73g), m.p. 160°. 

Analysis Found : C.71.0; H.6.1; N.6.5; 

C 36 H 37 N 3°5 ( H 2°> rec l uircs : Cm9; H ' 6 ' 4 '' N,6 ' 9% ' 



Example 20 
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9 J0-Dihvdro-5-methoxv-N-[2-methvl-4-[2-( 1 ,2.3,4-tetrahvdro-6 J-dimethoxy-2- 
isoquinoiinvl)cthvl]phenvn-9-oxo-4-acridinecarboxamidc 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(1.7g) with Intermediate 16(c) (1.7g) gave, after crystallisation from ethanol, the title 
5 compoun d (0.2 lg). m.p. 200-201°. 

Analysis Found: C.71.9; H.5.9; N,6.9; 

C 35 H3 5 N 3 0 5 (0.5H 2 0) requires : C J 1.65; H.6.2; N,7.2%. 

Example 21 

10 5-Fluoro-9J0-dihvdro-N-r2-mcthvl-4>|2-(L2,3,4-tetrahvdro-6,7-dimethoxy-2- 

isoquinolinyl)ethyl1phenyll-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,I0-dihydro-9-oxo-4-acridinecarboxylic acid (lg) 

with Intermediate 16(c) (1.25g) gave, after crystallisation from ethanol, the title 

compound (0.32g), m.p. 21 (A 
15 Analysis Found : C/71.2; H,5.9; F.3.4; N/7.4; 

C34H32FN3O4 (0.5 H 2 0) requires : C.71.1; H,5.8; F.3.3; N,7.3%. 

Example 22 

9 < 10-Dihvdro-N42-methoxv-4-f3-(K2,3 T 4-tetrahvdro-6,7-dimethoxy-2- 
20 isoquinolinvl)propoxvlphenvll-5'methvl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid 

(0.7g) with Intermediate 8(a) (lg) gave, after crystallisation from acetonitrile, the 

title compound (0,83g), m.p. 183-184°. 

Analysis Found : C.70.2; H.6.1; N.6.8; 

25 C 36 H 37 N 3°6 (°-5H 2 0) requires : C.70. 1 ; H.6.2; N,6.8%. 



Example 23 

N-[2-Ethoxy-4-13-( 1 ,2,3,4-tetrahydro-6,7-dimethoxy-2- 



isoquinolinyl)propyl]phenvll-9,10-dihydro-5-methoxv-9'Oxo-4-acridinecarboxamide 

30 
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The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(0.65g) with Intermediate 16(b) (0.6g) gave, after crystallisation from 
isopropanol/acetonitrile (9:1), the title compound (0.22g), m.p. 198°. 
Analysis Found : C,7U; H,6.4; N,6.9: 

C 37 H 39 N 3°6 requ^s: Q71.5; H,6.3; N-,6.8%. 

Example 24 

N-r2-Methoxv-4-r3-[[(3,4-dimethoxvphenvl)methvnme thylamino1 
propoxv]phenvll-5-fluoro-9.10-dihvdro-9-oxo-4-acridinecarboxamide 

A mixture of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (Ig) and 
1 -hydroxy benzotriazole (0.5g) in DMF (30 ml) was stirred at room temperature for 
10 min. Intermediate 22(b) (1.2g) in DMF (15 ml) was then added, followed by 
dicyclohexylcarbodiimide (0.8g) and the mixture was stirred at room temperature for 
16 h and then filtered. The filtrate was concentrated in vacuo , treated with dilute 
sodium hydroxide solution and extracted with dichloromethane. The combined, 
dried organic extracts were evaporated and the residue was purified by column 
chromatography eluting with dichloromethane- methanol (97:3). The solid was 
recrystallised from isopropanol to give the title compound (0.68g). M.p. 108°. 
Analysis Found : C 66.4; H 5.5; F 3.0; N 7.0; 

C 34 H 34 FN 3°6( H 2 0) Rec l uire s : C 66.1 1; H 5.8; F 3.1; N 6.8%. 

Example 25 

N-f2-Methvl>4-[3-I[(3,4-dimethoxvphenvnmethvnmethylaminolpropo xv1 phenvll- 
5-fluoro-9.1()-dihvdro-9-oxo-4-acridinecarboxamide 

A mixture of 5-fluoro-9, 1 0-dihydro-9-oxo-4-acridinecarboxylic acid ( 1 g) and 
1-hydroxybenzotriazole (0.47 g) in DMF (30 ml) was stirred at room temperature for 
10 min. Intermediate 22(a) (1.2g) in DMF (15 ml) was then added, followed by 
dicyclohexylcarbodiimide (0.7g) and the mixture was stirred at room temperature for 
16 h and then filtered. The filtrate was concentrated in vacuo , treated with dilute 
sodium hydroxide solution and extracted with dichloromethane. The combined, 
dried organic extracts were evaporated and the residue was purified by column 
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chromatography eluting with dichloromethane- methanol (98:2). The solid was then 
recrystallised from isopropanol to give the title compound (0.86g). M.p. 130^. 
Analysis Found : C 69.93; H 5.89; F 3.2; N 7.3; 

C 34 H 34 FN 3°5 Rec l uircs : C 69.97; H 5.87; F 3.2; N 7.2%. 

5 

Example 26 

N-[2-Methoxy-4-[3-|[ (3, 4-dimethoxyphen vDmethyll methyl ami not propoxyl 
phenyll-9, 1 0-dihydro-5-methoxy-9-oxo-4-acridinecarboxamide 

A mixture of 9 l 10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (lg) 

10 and 1-hydroxybenzotriazole (0.62g) in DMF (30ml) was stirred at room temperature 

for 10 min. Intermediate 22(b) (lg) in DMF (20 ml) was then added followed by 
dicyclohexylcarbodiimide (0.62g) and the mixture was stirred at room temperature 
for 16 h and then filtered. The filtrate was concentrated in vacuo , treated with dilute 
sodium hydroxide solution and extracted with methylene chloride. The combined, 

15 dried organic extracts were evaporated and the residue was purified by column 

chromatography on silica gel, eluting with dichloromethane/methanol (97:3). After 
crystallization from isopropanol, the title compound was obtained as a solid (0.4 g). 
M.p. 146°. 

Analysis Found: C68.4; H5.9; N6.7; 

20 C 35 H 37 N 3°7 Requires: C68.7; H6. 1 ; N6.9%. 

In the same way, the following compounds were prepared : 

Example 27 

25 N-[2-Methvl-4-[3-[[(3,4-dimethoxvphenvl)methyllmethvlamino|propoxyl phenvll- 

9,10-dihvdro-5-methyl-9-oxo-4-acridinecarboxamide 

The coupling of 9,l()-dihydro-5-methyl-9-oxo-4-acridine carboxylic acid (lg) 

with Intermediate 22(a) (1.23g) gave, after crystallization from isopropanol, the title 

compound as a solid ( 1 .2g). M.p. 146*1 
30 Analysis Found : C 72.5; H 6.5; N 7.1; 

C 35 H 37 N 3°5 Re Q uires : C 72.5; H 6.4; N 7.2%. 
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Example 28 

N-f2-Methv]-4-r3-frf3.4-dimetlioxvpheiivnmethvllmethvlaminolpr opoxvl phenvll- 
9.10-dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.9g) with 
5 Intermediate 22(a) (1.2g) gave, after crystallization from isopropanol, the title 
compound as a solid (1.3g). M.p. 145-150°. 

NMR includes d 2.2 and 2.3 (2s,2x3H,N-CH 3 and CH 3 -Ar), 3.4(s,2H,CH 2 -Ar), 
3.7(s,6H,OCH 3 ), 6.6-8.5(m,13H. aromatics). 

10 Example 29 

N-[2-Methvl-4-f2-frf3.4-dimethoxyphenvnmethvllmethvlamin olethoxvl phenyll- 
9.10-dihydro-5-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridine carboxylic acid 
(1.2g) with Intermediate 22(d) (I.12g) gave, after crystallization from ethanol, the 
15 title compound as a solid (0.6g). M.p. 178-179 . 

Analysis Found : C 70. 1 ; H 6. 1 ; N 7. 1 ; 

C 34 H 35 N 3°6 Re£ J llires : C 70 " 2; H 6.1; N 7.2%. 

Example 30 

20 N-f2-Ethvl-4-r3-[f(3,4-dimethoxvpher.vnmethvllmethvlaminol propoxvlphenvn-5- 

fluoro-9,10-dihvdro-9-oxo-4-acridinecarboxamide 

Tlie coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (lg) 

with Intermediate 22(c) (1.2g) gave, after crystallization from isopropanol, the title 

compound as a solid (0.95g). M.p. 146°. 
25 Analysis Found : C 70.3; H 6.1; F 3.2; N 7.0; 

C 35 H 36 FN 3°5 Ret l uires : C 703; H 6. 1 ; F 3. 1 ; N 7.0%. 

Example 3 1 

N-f 2-Methoxv-4-f 3-( [(3.4-dimethoxvphenvl)methv llmethvlamino| 
propoxvlphenvll-9.10-dihvdro-5-methvl-9-oxo-4- acridinecarboxamide 
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The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridine carboxylic acid 
(0.8g) with Intermediate 22(b) (1.14g) gave, after crystallization from isopropanol, 
the title compound as a solid (0.4g). M.p. 156-157^. 
Analysis Found : C 70.6; H 6.3; N 7. 15; 

5 C 35 H 37 N 3°6 Re Q uires : c 70 -6; H 6.3; N 7,05%. 

Example 32 

N-r2-MethvI-4-[2-|f(3,4-dimethoxvphenyl)methvnmethvlaminolethyll phenyll-5- 
fluoro-9, 1 0-dih ydro-9-oxo-4-acridinecarboxamide 
10 The coupling of 5-fluoro~9, 10-dihydro-9-oxo-4-acridine carboxylic acid 

(0.82g) with Intermediate 27(a) (1.07g) gave, after crystallization from ethanol, the 
title compound as a yellow solid (0.21 g). M.p. 125^. 
Analysis Found : C 68.3; H 5.8; F 3.3; N 7.2; 

C33H32FN3O4 (1.5 H 2 0) Requires : C 68.3; H 6.1; F 3.3; N 7.2%. 



15 



20 



25 



30 



Example 33 

N-r2-Methvl-4-[2-ff(3,4-dimethoxyphenyl)methyl1methylaminol ethyllphenyll- 
9,10-dihydro-5-methvl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridine carboxylic acid 
(0.8g) with Intennediate 27(a) (lg) gave, after crystallization from ethanol, the title 
compound as a yellow solid (0.45g). M.p. 160-161^. 
Analysis Found : C 73.4; H 6.3; N 7.5; 

C 34 H 35 N 3°4 (°- 5 H 2 ()) Requires: C 73. 1 ; H 6.5; N 7.5%. 

Example 34 

N-12-Methoxy-4-f2-[f(3,4-dimethoxyphenyl)methyl]methvlamino] ethvllphenvll-5- 
fluoro-9J0-dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (lg) 
with Intermediate 27(b) (1.3g) gave, after crystallization from ethanol, the title 
compound as a solid (0.55g). M.p. 161-162 () . 
Analysis Found: C69.3; H5.8; N7.5; 
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C 33 H 32 FN 3°5 Re q uircs: C69 - 6; H5 " 6; N7 4% 

Example 35 

N-r2-MethvI-4-r3-rr(3.4-dimethoxvphenvnmethyllmethvlami no| propvllphenyll- 
5 9.1 Q-dihydro-5-methox v-9-oxo-4-acridi necarboxam ide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridine carboxylic acid 

(0.69g) with Intermediate 27(c) (0.65g) gave, after crystallization from isopropanol, 

the title compound as a solid (0.1 85g). M.p. 154°. 

Analysis Found : C 72.65; H 6.4; N 7.0; 

10 C 35 H3 7 N 3 0 5 Requires : C 72.5; H 6.4; N 7.25%. 

Example 36 

N-r2-Methvl-4-f3-ff(3.4-dimethoxvphenvnmethvllme thvlaminol propvnphenvll-5- 
fIuoro-9,10-dihvdro-9-oxo-4-acridinecarboxamide 
15 The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (0.5g) 

with Intermediate 27(c) (0.59g) gave, after crystallization from isopropanol, the title 
compound as a solid (0.26 g). M.p. 132°. 

Analysis Found : C 71.9; H 6.0; F 3.3; N 7.3; 

C 34 H 34 FN 3°4 Squires : C 71.9; H 6.0; F 3.3; N 7.45%. 

20 

Example 37 

N-f2-Methoxv-4-l3-fl(3,4-dimethoxvphenvnmethvl)methvlamino l oropvnphenyll- 
9,10-dihvdro-5-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridine carboxylic acid 
25 (0.43g) and Intermediate 30 (0.5g) gave, after crystallization from isopropanol, the 
title compound as a solid (0. 16g). M.p. 105^. 
Analysis Found : C 70.6; H 6.3; N 6.9; 

C 35 H 37 N 3°6 Re 4 uires : C 7() 6; H 6 3: N 7 ()% " 



30 



Example 38 
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N42-Methoxv-4-f3-ff(3,4-dimethoxvphenvl)methy[lmethvlarninol propvllphenvH- 
5-fluoro-9. 1 0-dihydi'o-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridine carboxylic acid (0.4g) 
with Intermediate 30 (0.5g) gave, after crystallization from ethanol/cyclohexane, the 
5 title compound as a solid (0.26 g). m.p. 170-190°. 

Analysis Found: C67.7; H5.7; N6.6; 

C 34 H 34 FN 3°5' H 2° Rec l uircs: C67 - 9 ^ H6 °i N7.0%. 

Example 39 

10 N-[4-f4-ff(3,4-DimethoxvphenvnmethvHmethylamino1butvnphenvl1-5-fluoro-9 1 10- 
dihvdro-9-oxo-4-acridinecarboxamide 

A mixture of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.42 g) 
and 1 -hydroxy benzotriazole (0.27 g) in DMF (30 ml) was stirred at room 
temperature for 10 min. Intermediate 33(a) (0.55g) in DMF (30 ml) was then added, 

15 followed by dicyclohexylcarbodiimide (0.34 g), and the mixture was stirred at room 

temperature for 16h and then filtered. The filtrate was concentrated in vacuo , treated 
with dilute sodium hydroxide solution, and extracted with dichloromethane. The 
combined, dried, organic extracts were evaporated to leave an oil which was purified 
by column chromatography cluting with dichloromethane/methanol (95:5) to give an 

20 oil which was crystallised from ethanol and filtered off to give the title compound 

(0.32g),MP: 131°. 

Analysis Found : C/71.4;H,5.9;NJ.3; 
C 34 H 34 FN 3°4 Squires : C f 71.9;H,6.0;N,7.4%. 

25 Example 40 

N-f4-f2-ff(3,4-Dimethoxvphenvl)methvllmethvlaminolethyllphenvl 1-9,1 0-dihydro- 

5-methoxv-9-oxo-4-acridinecarboxamid e 

A mixture of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 g) 

and 1-hydroxybenzotriazole (0.41 g) in DMF (50 ml) was stirred at room 
30 temperature for 10 min. Intermediate 33(b) (0.9g) in DMF (30 ml) was then added, 

followed by dicyclohexylcarbodiimide (0.62 g), and the mixture was stirred at room 
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temperature for 16h and then filtered. The filtrate was concentrated in vacuo, treated 
with dilute sodium hydroxide solution, and extracted with dichloromethane. The 
combined, dried, organic extracts were evaporated to leave an oil which was purified 
by column chromatography eluting with dichloromethane/methanol (95:5) to give a 
5 solid. This was crystallised from isopropanol and filtered off to give the title 

compound (0.3 lg), MP: 172°. 

Analysis Found : C,7 1 .3;H,6.0;N,7.35; 

C 33 H 33 N 3°5 Re q uires : C,71.8;H,6.0;N,7.6%. 

10 Example 41 

N-f4-r4-ff(3,4-Dimethoxvphenvnmethvl]methvlamino1butvl] phenvn-9,10-dihydro- 

9-oxo-4-acridinecarboxamide 

A mixture of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (4 g) and 1- 
hydroxybenzotriazole (2.83 g) in DMF (50 ml) was stirred at room temperature for 

15 10 min. Intermediate 33(a) (5.5g) in DMF (100 ml) was then added, followed by 
dicyclohexylcarbodiimide (3.45 g), and the mixture was stirred at room temperature 
for I6h and then filtered. The filtrate was concentrated in vacuo, treated with dilute 
sodium hydroxide solution, and extracted with dichloromethane. The combined, 
dried, organic extracts were evaporated to leave an oil which was purified by column 

20 chromatography eluting with dichloromethane/methanol (95:5) to give a solid. This 
was crystallised from methanol and then filtered off to give the title compound (3.2 
g), MP : 140°. 

Analysis Found : C,74.3;H,6.5;N,7.7; 
C 34 H 35 N 3°4 Re( l uiFes: C,74.3;H,6.4;N,7.6%. 

25 

Example 42 

N-r4-f2-ff(3.4-DimethoxvDiienvnmethvllmethvlaminolethvllphen vll-9.10-dihvdro- 

9-oxo-4-acridinecarboxamide 

A mixture of 9, 10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) and 1- 
30 hydroxybenzotriazole (0.56 g) in DMF (50 ml) was stirred at room temperature for 
10 min. Intermediate 33(b) (lg) in DMF (10 ml) was then added followed by 
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dicyclohexylcarbcxliimide (0.7 g).The mixture was stirred at room temperature for 
16 h and then filtered. The filtrate was concentrated in vacuo , treated with dilute 
sodium hydroxide solution and extracted with dichloromethane. The combined, 
dried organic extracts were evaporated to leave an oil which was purified by column 
5 chromatography eluting with dichloromethane/methanol (9:1) to give a solid. This 

solid was crystallised from acetonitrile and filtered off to give the title compound 
(0.35 g), MP: 172°. 

Analysis Found : C,73.6;H,6.0;N,8.0; 
C 32 H 3 j N 3 0 4 Requires : C,73.7;N,6.0;N,8. 1 %. 

10 

The following compounds were prepared in a similar manner to Examples 39 

to 42; 
Example 43 

15 N-[4-[f3-[f(3,4-Dimethoxvphenvl)methvnmethvlamino1propyl1thio1 phenvH-9,10- 

dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8g) with 

Intermediate 38(d) (1.16g) gave, after crystallisation from ethanol, the title 

compound (0.28g), MP :..140°. 
20 Analysis Found : C,69.7;H,5.7;N/7.5; 

C33H33N3O4S Requires : C,69.8;H,5.9;N/7.4 %. 

Example 44 

N-f4-f2-l(Phenylmethvl)methvlaminolethoxvlphenvn-9, 10-dihydro-9-oxo-4- 
25 acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (1 g) with 
Intermediate 36(c) (lg) gave, after crystallisation from ethanol, the title compound 
(0.8g),MP: 173°. 

Analysis Found : CJ5.5;H,5.6;N,8.8; 
30 C 30 H 27 N 3°3 Re q uircs : C.75.45;H f 5.7;N,8.8 %. 
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Example 45 

N-r4-r3-rr2-(3.4-DimethoxYphenvnethvllmethvlam inolpropoxvlphenvll-9.10- 

dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (1 g) with 
5 Intermediate 38(a) ( 1 .44 g) gave, after crystallisation from ethanol, the title 

compound (0.82 g), MP: 140° 

Analysis Found : C,7 1.7;H,6.3;N.7.4; 

C 34 H3 5 N 3 0 5 Requires : C,72.2;H,6.2;N,7.4 %. 

10 Example 46 

N-f4-f3-fK3,4-Dimethoxvphenvnmethvllmethvlam inolpropoxvlphenvn-9.10- 

dihvdro-5-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(2g) with Intermediate 38(c) (2.4g) gave, after crystallisation from isopropanol, the 
15 title compound (1.2g), MP : 180^. 

Analysis Found : C,70: 1 ; H,6. 1 ; N.7.2; 

C 34 H 35 N 3°6 rec l uires : CJ0 - 2; Hl6 - 1; NJ - 2% - 

Example 47 

20 N-r4-r2-rf2-(4-Methoxvphenvnethvnmethvlaminoleth oxvlphenvll-9.10-dihvdro-9- 

oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 
Intermediate 36(e) (0.9g) gave, after crystallisation from ethanol, the title compound 

(0.7g),MP : 165°. 
25 Analysis Found : C73.6:H,6.0;N.8.0; 

C 32 H 31 N 3°4 Requires : C.73.7;H,6.0:N,8.1%. 



30 



Example 48 

N-f4-l3-n2-(4-Methoxvphenvl)ethvUmethvlaminolpropoxv lphenvll-9.10-dihvdro- 
9.o X o.4-acridinecarboxamide 



WO 92/12132 



PCI7EP92/0OO2O 



-93- 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 
Intermediate 38(b) (0.94 g) gave, after crystallisation from ethanol, the title 
compound (0.9 g), MP : 160°. 

Analysis Found : C,73.9;H,6.2;N,7.8; 
5 C 33 H 33 N 3°4 Squires : C,74.0;H,6.2;N,7.8 %. 

Example 49 

N-r4-f2-rf(4-Methoxvphenvnmethvllmethvlaminolethoxv1phenyll-9J0-dihvdro-9- 
oxo-4-acridinecarboxamidc 
10 The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.6 g) with 

Intermediate 36(f) (0.72 g) gave, after crystallisation from methanol, the title 
compound (0.18 g), MP : 146°. 

Analysis Found : C,73.5;H,5.8;N,8.1; 
C 31 H 29 N 3°4 Squires : C,73.35;H,5.8;N,8.3 %. 

15 

Example 50 

N-f4-f2-rf(4-Methvlphenvl)methvllmethvlamtnolethoxvlphenvn-9J0-dihydro>9- 
oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.7 g) with 
20 Intermediate 36(g) (0.78 g) gave, after crystallisation from isopropanol, the title 

compound (0.23 g), MP : 168°. 

Analysis Found : C,75.3;H,6.0;N,8.1; 
C 31 H 29 N 3°3 Requires : C,75.7;H,5.95;N,8.55 %. 

25 Example 51 

N-[4-|2-[ff3,4-Dimethoxyphenvl)methvll me th v lam i no lethoxy] phenyl |-9, 10- 

dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (1 g) with 

Intermediate 36(b) (1.25 g) gave, after crystallisation from ethanol, the title 
30 compound (1.39 g). MP : 140°. 

Analysis Found : C/71.7:H.6.2;N/7.7; 
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C 32 H 31 N 3°5 Re q uires : C.71.5;H,5.8;N,7.8%. 

Example 52 

^-[442-frf4>fMethvlthio')phenvl1methvl1methvlamino]ethoxv1phenvl1-9,10- 
5 dihvdro-9<)xo-4-acridinecarboxamide 

The coupling of 9,l0-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 
Intermediate 36(h) (1 g) gave, after crystallisation from ethanol, the title compound 
(0.75 g), MP : 150°. 

Analysis Found: C.71. 1;H,5.6;N,7.9;S,5.8; C 31 H 29 N 3 0 3 S 

10 Requires : C,71.1;H,5.6;N,8.0;S,6.1 %. 



Example 53 

N-f4>r2-[f(3,4-Dimethoxvphenvnmethvllmethvlamino1ethoxv1phenyll-9 T 10- 
dihvdro-2-(methvlthio)-9-oxo-4'acridinecarboxamide 

The coupling of Intermediate 39 (0.7 g) with Intermediate 36(b) (0.81 g) gave, 
after crystallisation from ethanol, the title compound (0.45 g), MP : 170°. 
Analysis Found : C,68.1;H,5.65;N,7.0;S,5.4; C33H33N3O5S 

Requires : C,67.9;H,5.7;N,7.2;S,5.5%. 



20 Example 54 

N-f4-r2-r[(3,4-Dimethoxvphenvl)methvllmethvlamino1ethox v1phenvn-9,10- 

dihvdro-7-(methvlthio)-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-7-(methylthio)-9-oxo-4-acridinecarboxylic acid 
(0.7 g) with Intermediate 36(b) (0.8 lg) gave, after crystallisation from acetonitrile, 
25 the title compound (0.14 g), MP : 160^. 

Analysis Found: C.67.8;H f 5.8;N.7.1;S.5.4; C33H33N3O5S 

Requires : C67.9;H t 5.7;N,7.2;S,5.5 %. 

Example 55 

30 N-f4-[2>H2-r3.4-DimethoxvDhenvl)etnvllmethvlaminolethoxvlphenvl1-9J0- 
dihvdro-2-(methvlthioV9-oxo-4-acridinecarboxamide 
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The coupling of Intermediate 39 (0.8g) with Intermediate 36(a) (0.93 g) gave, 
after crystallisation from ethanol the title compound (0.46 g), MP : 150^. 
Analysis Found : C.68.0:H.5.8:N,7.0:S.5.1: C3 4 H 35 N 3 0 5 S 

Requires : C,68.3:H,5.9;N,7.0:S,5.4 %. 

5 

Example 56 

- N-[4-f2-ff2-(3.4-Dimethoxvphenyl)ethvllmethvlaminolethoxv)phenvn-9.10- 
dihvdro-10-methvl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-10-methyl-9-oxo-4-acridinecarboxylic acid 
10 (0.72g) with Intermediate 36(a) (0.9g) gave, after crystallisation from isopropanol, 
the title compound (0.8g), MP : 139°. 

Analysis Found : CJ2.25; H,6.2; N.7.4; 

C 34 H 35 N 3°5 Requires : C.72.2; H,6.2; N,7.4%. 

15 Example 57 

N-r4-f2-fr(3,4-Dimethoxvphenvl)methvl|methylaminolethoxvlphenvn-9,10- 
dihvdro-5-methoxv-9-oxo-4-acridinecarboxarnide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-acridinecarboxylic acid (0.8 
g) with Intermediate 36(b) (0.94 g) gave, after crystallisation from ethanol, the title 
20 compound (0.25 g), MP : 184°. 

Analysis Found : C,69.9;H,6.0;N,7.4; 
C 33 H 33 N 3°6 Re quires : C,69.8;H,5.9;N,7.4 %. 

Example 58 

25 N-f4-|2-lf2-(3,4-Dimethoxvphenvnet h yllinethvlaminolethoxvlphenvll-9.10- 

dihydro-5-methoxv-9-oy-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 

g) with Intermediate 36(a) (0.98 g) gave, after crystallisation from ethanol the title 

compound (0.25 g), MP : 190°. 
30 Analysis Found : C,70.0;H,6. 1 ;N,7.3; 

C 34 H 35 N 3°6 Requires : C,70.2;H,6. 1 :N.7.2 %. 
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Example 59 

N-[4-f3-rff3.4-DimethoxvDhenvnmethvllmethvl aminolDroDOXvlphenvIl-9.10- 

dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 9, 10-dihydro-9-oxo-4-acridinecarboxylic acid (1 g) with 
Intermediate 38(c) (1.4 g) gave, after crystallisation from ethanol, the title compound 
(0.8g), MP : 130°. IR includes signals at 1650 (CONH), 1620 (CO) and 3350cm' 1 
(NH). 

Example 60 

N-f4-f3.ff(3.4-Dimethoxvphenvl)methvHmethvla minolpropoxvlDhenvn-5-fluoro- 

9, 1 0-dihydro-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) 
with Intermediate 38(c) (lg) gave, after crystallisation from ethanol, the title 
compound (0.52 g), MP : 150°. 

Analysis Found : C,69.6;H,5.7;F,3.25;N,7.3; 033^^305 

Requires : C,69.6;H,5.7;F,3.3;N,7.4 %. 

Example 61 

N-f4-r2-rr2-(3.4-Dimethoxvphenvl)ethvnmethvlaminolethvllp henvl)-9.10-dihvdro- 

9-oxo-4-acridinecarboxam ide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.76 g) with 
Intermediate 33(e) (lg) gave, after crystallisation from acetonitrile, the title 
compound (0.7g), MP : 180°. 

Analysis Found : C,73.5;H,6.1;N,7.9; 
C 33 H 33 N 3°4 Rec l uires : C,74.0;H,6.2;N,7.8 %. 

Example 62 

N-(4-r4-ffr4-(Methvlthio^phenvllmethvllmethvlaminolbutvl|p henvll-9.1()-dihvdro- 
9-oxo-4-acridinecarboxamide 



20 



25 
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The coupling of 9,10-diliydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 
Intermediate 33(j) (1 g) gave, after crystallisation from acetonitrile, the title 
compound (0.64g), MP : 135°. 

Analysis Found : C,73.7;H,6.2;N,7.9;S,5-7; C33H33N3O2S 

5 Requires : C/74.0;H,6.2;N/7.8;S,6.0 %. 

Example 63 

N-f4-f4-rr(4-Fluorophenvl)methyl|methvlaminolbutvnphenvn-9,10-dihvdro-9-oxo- 
4-acridinecarboxamide 

10 The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.7 g) with 

Intermediate 33(i) (0.86 g) gave, after crystallisation from acetonitrile, the title 
compound (0.43 g), MP : 151°. 

Analysis Found : C,75.9;H,6.0;F,3.7;N,8.25; C 3 2H3 O FN 3 0 2 

Requires : C,75.7;H,5.9;F,3.7;N,8.3 %. 

15 

Example 64 

N-[4-r3-ff(4-Methoxvphenvl)methvnmethvlamino]propynphenyn-9 1 10-dihydro-9- 
oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.72 g) with 
20 Intermediate 33(g) (0.85 g) gave, after crystallisation from isopropanol, the title 
compound (0.64 g), MP : 155°. 

Analysis Found : C,76.2;H f 6. 1 ;N,7.9; 

C 32 H 31 N 3°3 Squires : C t 76.0;H,6.2;N,8,3%. 

25 Example 65 

N-f4-[4-ff2-(4-Methoxvphenvl)ethvllmethvlamino1butvl1phenyl1'9,10-dihvdro-9- 
oxo-4-acridinecarboxam ide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 
Intermediate 33(h) (1 g) gave, after crystallisation from acetonitrile, the title 
30 compound (0.53 g), MP : 143°. 

Analysis Found : C76.4:H.6.6:N,7.8: 
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C 34 H 35 N 3°3 Rec l uires : C,76.5;H,6.6;N.7.9 %. 

Example 66 

N-f4-r3-ff2-f3.4-Dimethoxvphenvl)ethvllmethvlamino]propyllp henvl|-9.10- 

5 dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 
Intermediate 33(d) (1 g) gave, after trituration with ether, the title compound (0.88 
g),MP: 114°. 

Analysis Found : C,74.2;H,6.35;N,7.55; 
10 C34 H 35 N 3°4 Requires : C,74.3;H,6.4;N,7.6 %. 

Example 67 

N-r4-r4-rf2-f3.4-DimethoxvphenvnethvlImethvlamino1 butvllphenvll-9,10-dihydro- 

9-oxo-4-acridinecarboxamide 
15 The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.72 g) with 

Intermediate 33(c) (1 g) gave, after crystallisation from acetonitrile, the title 
compound (0.12 g), MP : 120°. 

Analysis Found : C,74.2;H,6.5;N,7.6; 
C 35 H 37 N 3°4 Rec l uires : C,74.6;H,6.6;N,7.45 %. 

20 

Example 68 

N-f4-r2-rr2-(4-Methoxyphenvnethvnm eth Ylaminolethvl]phen vn-9.10-dihvdro-9- 

oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 
25 Intermediate 33(k) (0.95 g) gave, after crystallisation from acetonitrile, the title 
compound (0.4 g), MP : 179°. 

Analysis Found : C,76.0;H,6.1:N,8.1; 
C 3-? H 31 N 3°3 Re ^ uircs : C,76.0;H,6.2;N,8.3 %. 



30 Example 69 
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N-f4-f 3-r[(3,4-Dimethoxvphenvl)methvl|mcthy]aminol propyl 1phenyl]-9, 10- 
dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 
Intermediate 33(0 (1 g) gave, after crystallisation from acetonitrile, the title 



Example 70 

10 N-r4-r5-rf(3 1 4-Dimethoxvphenvnmethvllmethvlamino1pentvnphenvll-9,10-dihvdro- 
9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 
Intermediate 33(1) (1.15 g) gave, after trituration with ether, the title compound (0.41 
g), MP: 110°. 

15 Analysis Found : C,74.3;H,6.6;N,7.4; 

C 35 H 37 N 3°4 Squires : C,74.6;H,6.6;N,7.45 %. 

Example 71 

N-r4-[4-ff2-(3,4-Dimethoxvphenvnethvllmethvlaminolbutvllphenvn-9,10-dihydro- 
20 7-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-7-methoxy-9-oxo-4-acridinecarboxylic acid (1 
g) with Intermediate 33(c) (1.3 g) gave, after crystallisation from ethanol, the title 
compound (0.85 g), MP : 155°. 

Analysis Found : CJ2.7;H,6.9;N,7.05; 
25 C 36 H 39 N 3°5 Squires : CJ2.8;H,6.6;N,7.1 %. 

Example 72 

N-[4-[44K3,4-Dimethoxvphenvl)methvllmethylaminolbutvllphenyll-9.10-dihvdro- 
5-methoxv-9-oxo-4-acridinecarboxamide 



5 



compound (1 g), MP : 1 12 u . 
Analysis Found : 
^33^33^3^4 R e q u i res : 



C,74.1;H,6.2;N,7.7; 



CJ4.0;H,6.2;N,7.8 %. 
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The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 
g) with Intermediate 33(a) (0.98 g) gave, after crystallisation from isopropanol, the 
title compound (0.12 g), MP : 157°. 
Analysis Found : C,71.9;H,6.4;N,7.2; 
C 35 H3 7 N 3 0 5 Requires : CJ2.5;H,6.4;N,7.25 %. 

Example 73 

N-f4-r3-rr(3,4-Dimethoxvphenvl^methvnme thvlaminolpropyllphenvll-5-fluoro- 

9.10-dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.72 
g) with Intermediate 33(f) (0.9g) gave, after crystallisation from ethanol, the title 
compound (0.89 g), MP : 158°. 

Analysis Found : C,71.9;H,6.1;F,3.25;N,7.7; C 3 3H3 2 FN 3 0 4 

Requires : C.7 1 .65;H,5.8;F,3.4;N,7.6 %. 

Example 74 

N-r4-r2-fr(3,4-Dimethoxvphenvl)methvllmeth ylaminolethvllphenvll-5-fluoro-9,10- 

dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 5'fluoro-9,l0-dihydro-9-oxo-4-acridinecarboxylic acid (lg) 
with Intermediate 33(b) (1.2 g) gave, after crystallisation from ethanol, the title 
compound (0.78 g), MP : 175°. 

Analysis Found : C,69.9;H,5.5;F,3.1;N,7.45; C 32 H 30 FN 3 0 4 

(0.5 H 2 0) Requires : C,70.1;H,5.7;F,3.5;N,7.65%. 

25 Example 75 

N-f4-|4-nG.4-Dime.thoxvDhenvnmethvllmethvlam inolbutvllphenvll-9.10-dihvdro- 

5-nitro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-nitro-9-oxo-4-acridinecarboxylic acid (0.6g) 
with Intermediate 33(a) (0.7 g) gave, after crystallisation from acetonitrile, the title 
30 compound (0.35 g), MP : 174°. 

Analysis Found : C.68.6:H.5.7;N.9.5; 
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C 34 H 34 N 4°6 Rec l uircs : C,68.7;H,5.8;N,9.4 %. 

Example 76 

N-f442-rr(3,4-Dimethoxyphenvl)^ 
5 5-nitro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-nitro-9-oxo-4-acridinecarboxylic acid (0.6 g) 
with Intermediate 33(b) (0.63 g) gave, after crystallisation from isopropanol, the title 
compound (0.45 g), MP : 197°. 

Analysis Found : C,67.4;H,5.3;N,9.7; 
10 C 32 H 30 N 4°6 Rec l uircs : C,67.8;H,5.3;N,9.9 %. 

Example 77 

N-[4-[5-fl(3,4-Dimethoxvphenvl)methvl1methvlamino1pentyl1phenvll-5-fluoro- 
9,10-dihvdro-9-oxo-4-acridinecarboxamide 
15 The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) 

with Intermediate 33(1) (1 g) gave, after crystallisation from acetonitrile, the title 
compound (0.29 g), MP : 1 30°. 

Analysis Found : C,71.9;H,6.2;F,3.2;N,7.1; C3 5 H 36 FN 3 04 

Requires : C,72.3;H,6.2;F,3.3;N,7.2 %. 

20 

Example 78 

N-f4-t4-r[2-(4-Methoxvphenvl)ethvl)methvlaminolbutvllphenvll-9,10-dihydro-5- 
methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9 1 l()-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 
25 g) with Intermediate 33(h) (0.93 g) gave, after trituration with ether, the title 

compound (0.3 1 g), MP : 1 82°. 

Analysis Found : C,74.2;H,6.6;N ,7.8; 

C 35 H T7 N 3°4 Squires : C,74.6;H,6.6;N/7.5 %. 
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N-r4-f2-rr2-(3.4-DimethoxvphenvnethvHm ethvlaminolethvllphenvll-9 1 10-dihvdro- 

5-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 
g) with Intermediate 33(e) (0.94 g) gave, after crystallisation from isopropanol, the 
title compound (0.17 g), MP : 179°. 
Analysis Found : C,72.3;H,6.0;N,7.8; 
C 34 H 35 N 3°5 Re 1 uires : C,72.2;H,6.2;N,7.4 %. 
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Example 80 

N-f4-f4-rr2-(3.4-Dimethoxvphenvl)ethvnmethvlamin olbutvllphenvl]-9 T 10-dihvdro- 

5-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (0.8 

g) with Intermediate 33(c) (1 g) gave, after crystallisation from isopropanol, the title 

compound (0.12 g), MP : 170°. IR gave signals at 1645 (CONH), 1620 (CO) and 

3300cm- 1 (NH). 

Example 81 

N-r4-f3-rf(3.4-Dimethoxvphenvl)methvnmethvlamino1p ropvnphenvn-9,10- 

dihvdro-5-nitro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-nitro-9-oxo-4-acridinecarboxylic acid (0.8 g) 
with Intermediate 33(0 (0-88 g) gave, after crystallisation from isopropanol, the title 
compound (0.29 g), MP : 192°. 

Analysis Found : C,67.8;H,5.6;N,9.4; 
C 3 3H 32 N 4 0 6 Requires : C,68.3;H,5.6;N,9.65 %. 

Example 82 

N-14-[3-ff(3.4-Dimethoxvphenvl^methvllmethvlamino|propvl|pheny ll-9.10- 
dihvdro-5-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-meihoxy-9-oxo-4-acridinecarboxyIic acid (0.8 
g) with Intermediate 33(f) (0.93 g) gave, after crystallisation from ethanol, the title 
compound (0.27 g), MP : 180°. 
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Analysis Found : C,72.();H,6. 1 ;N,7.6: 

C 34 H 35 N 3°5 Squires : C,72.2;H,6.2;N,7.4 %. 

Example 83 

5 N-[4-f2-f (Phenylmethyl )cthvlaminolcthoxy] phenyl ]-9,l 0-dihvdro-9-oxo-4- 

acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8 g) with 

Intermediate 36(i) (0.9 g) gave, after crystallisation from ethanol, the title compound 

(0.34 g), MP: 157° 
1 0 Analysis Found : C,75.3;H,5.9;N,8.4; 

C 3 j H29N3O3 Requires : C,75.7;H,5.9;N,8.5 %. 

Example 84 

N-[4-r4-ff(3,4-Dimethoxvphenvl)methyllmethvlamino|butvl1phenyl]-9,10-dihydro- 
15 10-methvl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-10-methyl-9-oxo-4-acridinecarboxylic acid (0.8 
g) with Intermediate 33(a) (1.04 g) gave, after.crystallisation from isopropanol, the 
title compound (0.65 g), MP : 142°. IR gave signals at 1675 (CONH), 1610 (CO) 
and 3250cm- 1 (NH). 

20 

Example 85 

N-[4-r2-rr(3,4-Dimethoxyphenyl)methvllmethylaminolethvnphenyn-9 1 10-dihvdro- 
10-methyl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-10-methyl-9-oxo-4-acridinecarboxylic acid 
25 (0.87 g) with Intermediate 33(b) (lg) gave, after crystallisation from isopropanol, the 

title compound (0.42 g), MP : 182°. 

Analysis Found : C,73.5;H,6. 1 ;N,7.8; 

C 33 H 33 N 3°4 Re quires : C,74.0;H,6.2;N,7.8 %. 
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N-f4-f4-frf3.4-DimethoxvphenvnmethvHmethvlamin olbutvllphenvll-9,10-dihvdro- 

7-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,l0-dihydro-7-meihoxy-9-oxo-4-acridinecarboxylic acid 
(0.8g) with Intermediate 33(a) (0.97g) gave, after crystallisation from isopropanol, 
5 the title compound (0.17g), MP : 172°. . 

Analysis Found : C,7 1 .5; H,6.4; N.6.9; 

C 35 H 37 N 3 0 5 , 0.5H 2 O Requires : C.71 .4; H.6.5; N,7. 1%. 

Example 87 

10 N-r4-rr2-ff(3.4-Dimethoxyphenvl)methvnmethvlaminolethvllthioi p henvll-9.10- 

dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.7g) with 

Intermediate 36(d) (lg) gave, after crystallisation from isopropanol, the title 

compound (0.26g), MP : 1 13°. 
15 Analysis Found : C.69.3; H.5.5; N.7.4; S,5.8; 

C 32 H 31 N 3°4 S Re£ l uircs : C,69.4;H,5.6;N,7.6;S,5.8%. 

Example 88 

N-r4-rr3ff(3.4-Dimethoxvphenvnmethvnmethvlamino1propv l1thiol phenvll-9,10- 
20 dihvdro-5-methvl-9-oxo-4-acridinccarboxamide 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridinecarboxylic acid 
(0.8g) with Intermediate 38(d) (1.09g) gave, after crystallisation from ethanol, the 
title compound (50mg), MP : 158°. 

Analysis Found : C.69.4; H.5.9; N,6.9; S.5.6; 

25 C M H 35 N 3 04S, 0.5 H 2 0 Requires : C.69.I; H.6.1: N.7.1: S,5.4%. 

Example 89 

N.[4-ff3.[f(3,4-Dimethoxvphenvnmethvllmethvlamino|propv llthiol phenvll-9.10- 
dihvdro-5-methoxy-9-oxo-4-acridinecarboxamide 

30 
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The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(lg) with Intermediate 38(d) (1.28g) gave, after crystallisation from acetonitrile, the 
title compound (0.37g), MP : 184-186°. 

Analysis Found : C68.1; H,5.9; N,6.8; S.5.2; 

C 34 H 35 N 3°5 S Re q uires : C,68.3; H.5.9; N.7.0; S,5.4%. 

Example 90 

N-r4-rr3-ff(3 < 4-Dimethoxvphenyl)methvl1methvlamino1propvn thiol phenyll-9,10- 
dihydro-5-fluoro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-fluoro-9-oxo-acridinecarboxylic acid (0.9g) 
with Intermediate 38(d) (l.lg) gave, after crystallisation from isopropanol, the title 
compound (0.5g), MP : 120-130°. 

Analysis Found : C.66.6; H.5.6; F,3.1; N.6.9; S,5.3; 

C 33 H 32 FN 3°4 S *°- 5 H 2° Requires : C.66.6; H.5.6; F.3.2; N,7. 1; S,5.4%. 

Example 91 

N-f4-f2-rf(3,4-Dimethoxvphenvl)methvllmethvlamino]ethvnphenvll-9J0-dihydro- 
5-methvlthio-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methylthio-9-oxo-4-acridinecarboxylic acid 
(0.7g) with Intermediate 33(b) (0.74g) gave, after crystallisation from ethanol, the 
title compound (0.3g), MP : 190° 

Analysis Found : C,68.5; H.6. 1 ; N,7.2; 

C33H33N3O4S, 0.5 H 2 0 Requires : C,68.7; H.5.9; N/7.3%. 

Example 92 

N-[4-[2-[[(3 t 4-Dimethoxvphenyl)methvllmethylaminolethyHphenyn-9,10-dihvdro- 
5-methvl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4 acridinecarboxylic acid 
(1.27g) with Intermediate 33(b) (1.5g) gave, after crystallisation from 
isopropanol/diisopropylether, the title compound (0.3g), MP : 119°. 
Analysis Found : C73.5; H.6.2: N/7.6: 
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C 3 3H33N 3 0 4 Requires : C.74.0; H.6.2; N,7.8%. 

Example 93 

N-f4-r3-n(3,4-Dimethoxvphenvnmethvllmethvlaminolpr opoxvlphenvl]-9J0i 
5 dihvdro-5-meihvl-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methyl-9-oxo-4-acridinecarboxyIic acid (lg) 
with Intermediate 38(c) (1.3g) gave, after crystallisation from ispropanol, the title 
compound (0.9g), MP : 160°. 

Analysis Found : C.72.3; H.6.3; N.7.5; 

10 C 3 4H3 5 N 3 0 5 requires : C.72.2; H.6.3; N,7.5%. 

Example 94 

N-r4-r2-rr(3,4-Dimethoxvphenvnmethvnmethvlaminolethylam ino1 phenvH-9,10- 
dihvdro-5-methoxv-9-oxo-4-acridinecarboxamide 
15 The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(1.4g) with Intermediate 43 (1.4g) gave after crystallisation from isopropanol, the 
title compound (0.2g), MP : 196°. 

Analysis Found : C.69.8; H.6.3; N.10.0; 

C 33 H 34 N 4°5 rec l uires : C,69 ' 9; H ' 6 - 1; N ' 9 - 9% - 

20 

Example 95 

N-r4-r2-rrf3,4-Dimethoxvphenvnmethvnmethvlaminol ethvllphenvn-9,lQ-dihydro- 

5.8-dimethoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5,8-dimethoxy-9-oxo-4-acridine carboxylic acid 
25 (0.8g) with Intermediate 33(b) (0.67g) gave, after crystallisation from ethanol. the 
title compound (0.l5g) MP : 196°. 

Analysis Found : C.68.99; H.5.76; N,7. 1 8: 

C 34 H 35 N 3°6' °- 5 H 2° Rec l uires : C.69.13; H,6.14; N.7.1 1%. 
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N-f4-f24f(3,4-Dimcthoxvphenyl)methvl|methvlaniinolcthvllphenvl1-9J0-dihvdro- 
5.7-dimethoxy-9-oxo-4-acridinecarboxamide 

The coupling of Intermediate 44 ( 1 .4g) with Intermediate 33(b) ( 1 .2g) gave, 
after crystallisation from ethanol, the title compound (0.25g), MP > 260°. 
5 Analysis Found : C/70.09; H,6.35; N.7.01 ; 

C 34 H 35 N 3°6 Re q uires CJ0.20; H,6.06; N.7.22%. 

Example 97 

N-f4-r2-fr(3,4-Dimethoxvphenvl)methvl1methvlamino1ethvl]phenvl1-9,10-dihvdro- 
10 6,7,8-trimethoxv-9-oxo-4-acridinecarboxamide 

The coupling of Intermediate 45 (0.6g) with Intermediate 33(b) (0.6g) gave, 
after crystallisation from isopropanol T the title compound (0.4g), MP : 158° 
Analysis Found : C68.69; H,6.32; N.6.40; 

C 35 H 37 N 3°7 Squires : C.68.72; H,6.10; N f 6.87%. 

15 

Example 98 

N-r4-f3-ff(3,4-Dimethoxvphenvl)methvllamino1propoxv1phenvl1-9,10-dihydro-9- 

oxo-4-acridinecarboxamide 

A mixture of Intermediate 40 (0.5g) and 3,4-dimethoxybenzenemethanamine 
20 (0.5 g) was heated for 1 h at 140°. Water was then added and the mixture was 

extracted with dichloromethane. The dried organic phase was concentrated to give a 

solid which was purified by column chromatography eluting with 

dichloromethane/methanol (9:1). The resulting solid was crystallised from benzene 

to give the title compound (50 mg), MP : 138-139°. 
25 Analysis Found : C,7().1;H,5.9;N,7.5; 

C 32 H 3 1 N 3°5 <°- 5 H 2 0) Squires : C,70.3;H,5.9;N T 7.7%. 



30 



Example 99 

Oxalate of N-[4-14-[[(3.4-Dimethoxvphenvl)methvl|methylaminol butvllphenvll- 
9,I0-dihvdro-9-oxo-4-acridinecarboxamide 
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A solution of Example 41 (0.55 g) and oxalic acid dihydrate (0.126 g) in 
ethanol (10 ml) was boiled for 2 min. After cooling and scratching, crystallisation 
took place. The crystals were filtered off and dried to afford the title compound 
(0.55 g), MP: 155-160°. 
5 Analysis Found : C,66.3;H,5.9;N,6.3; 

C 36 H 37 N 3°8 (0 * 5 H 2 0) Rec l uires : C66.6;H,5.9;N,6.4%. 

Example 100 

Maleate of N-f4-f4-rr(3,4-dimethoxyphenvnmethvl1 methylaminolbutyllphenvn- 
10 9J0-dihydro-9-oxo-4-acridinecarboxamide 

A solution of Example 41 (0.55 g) and maleic acid (0.130 g) in ethanol (50 
ml) was boiled for 2 min. After cooling and scratching, crystallisation took place. 
The crystals were filtered off and dried to afford the title compound (0.5 g), MP : 
205°. 

15 Analysis Found : C,68.2;H,5.9;N,6.2; 

C 38 H 39 N 3°8 Rec l uircs : C,68.5;H,5.9;N,6.3%. 

Example 101 

Hydrochloride of N-f4-f4-ri(3,4-dimethoxvphenvl)methvI]methylaminol 
20 butvl1phenyl1-9,10-dihvdro-9-oxo-4-acridinecarboxamide 

A hot solution of Example 41 (0.55 g) in ethanol (50 ml) was treated with a 

slight excess of an ethereal solution of hydrochloric acid. The solution was then 

concentrated to give a foam which was triturated with isopropanol to afford the title 

compound (0.4 g) as crystals, MP : 165°. 
25 Analysis Found : C,67.6;H,6.3;N,7.0; 

C 34 H 36 CIN 3°4- H 2° Re 4 uires : C67.5;H,6.4;N,7.0%. 

Example 102 

L+ lactate of N-f4-[4-rr(3,4-dimethoxvDhenyl)methvllmethvlaminol butyllphenvll- 
30 9,10-dihvdro-9-oxo-4-acridinecarboxamide 
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A solution of Example 41 (0.55 g) and L+ lactic acid (0.95 g) in isopropanol 
(30 ml) was boiled for 2 min. After cooling and scratching, crystallisation took 
place. The crystals were filtered off and dried to afford the title compound (0.45 g), 
MP: 120°. 

5 Analysis Found : C,69.5;H,6.5:N,6.6; 

C 37 H 41 N 3°7 Re Q uirc s : C,69.4;H,6.6;N,6.5%. 

Example 103 

Oxalate of N-[3-f3-ff (3,4-dimethoxvphenvl)methyIl methvlaminolpropyllphenvH-5- 

10 fluoro-9, 1 0-dihvdro-9-oxo-4-acridinecarboxamide 

A mixture of 5-fluoro-9,10-dihydr O -9-oxo-4-acridinecarboxylic acid (lg) and 
1-hydroxybenzotriazole (0.63g) in DMF (30ml) was stirred at room temperature for 
10 min. Intermediate 51 (1.23g) in DMF (3.9ml) was then added followed by 
dicyclohexylcarbodiimide (0.8g) and the mixture was stirred at room temperature for 

15 16 hours and then filtered. The filtrate was concentrated in vacuo , treated with 

dilute sodium hydroxide solution and extracted with methylene chloride. The 
combined, dried, organic extracts were evaporated to leave an oil which, after 
purified by column chromatography on silica gel eluting with methylene 
chloride/methanol (99:1); led to the title compound (1,1 g), m.p. 126^. 

20 Analysis Found : C63.9; H,5.4; F.2.8; N,6.2; 

C 33 H 32 F 1 N 3°4- C 2 H 2°4 (H 2 0) Re q uires : C.63.5; H.5.5; F,2.9; N,6.3% 

The following compounds were prepared in a similar manner to Example 103 

25 

Example 104 

N-f3-f3-[f(3,4-Dimethoxvphenvl)methvllmethvlaminolpropoxv|phenyll-9,10- 
dihvdro-5-methoxy-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
30 (1.5g) with Intermediate 48(b) (1.22g) gave, after crystallisation from isopropanol, 

the title compound (0.47g) as a solid, m.p. 124^. 
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C,70.1;H,6.1;N.7.05: 
C.70.2; H,6.1:N.7.2% 

Example 105 

Oxalate of N-f 3-f3-rrf3.4-dimethoxvphenv»methvnm ethvlaniino1propvn phenvl]- 
9.10-dihydro-5-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,l0-dihydro-5-methoxy-9-oxo-4-acridine carboxylic acid 
(1.26g) with Intermediate 51 (1.23g) gave the title compound (1.13g), m.p. 112- 
114°. 

Analysis Found : C.65.2; H,6.2; N,6.2; 

C 34 H 35 N 3°5- C 2 H 2°4 (0 * 5 H 2 0) Rec I uires : C * 65 - 0; H * 5 - 8; N - 63 * 

Example 106 

Fumarate of N-[3-f2-f[(3.4-dimethoxvphcnvnmethyl] methvlamino1 ethyl]phenyl1-5- 
15 fluoro-9,10'dihvdro-9-oxo-4-acridinccarboxamide 

The coupling of 5-fluoro-9 J0-dihydro-9-oxo-4-acridinecarboxylic acid 
(0.34g) with Intermediate 48(a) (0.4g) gave the title compound (0.3g), m.p. 155°- 

Example 107 

20 Fumarate of N-r3-r2-lf(3,4-dimethoxvphenvnmethvnmethylam ino1 ethvllphenvn- 

9J0-dihydro-5-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9/i0-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(0.36g) with Intermediate 48(a) (0.4g) gave the title compound (0.13g), m.p. 140°. 

25 Example 108 

N-f4-[44f(3.4-Dimethoxvphenvl)methvnmethvlamino1but vn-2>methoxvphenyll- 

9J0-dihvdro-5-metlioxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(0.38g) with Intermediate 55 (0.5g) gave, after crystallisation from isopropanol, the 

30 title compound (0.36g) as a solid, MP : 114-1 15°. 



Analysis Found : 
C 34 H 35 N 3°6 Rec l uires : 
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Analysis Found : C.70.98; H,6. 1 9; N,6.79; C 36 H 39 N 3 0 6 

Requires : £70.92; H,6.45: N,6.89%. 



Example 109 

5 9,10-Dihvdro-5-methoxv-9-oxo-N-|4-[|2-(K2J,4-tetrahvdro-6,7-dimethoxv-2- 

isoquinQlinvl)ethvllamino1phenyl1-4-acridine-carboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(0.99g) with Intermediate 59 (1.2g) gave, after crystallisation from acetonitrile, the 

title compound (L3g), MP : 228 - 234°, 
10 Analysis Found : £69.27; H,5.87; N,9.37; 

C 34 H 34 N 4°5> 0-5H 2 O Requires : £69.48; H,6.00; N,9.50%. 

Example 110 

N44-r2-(23-Dihvdro-5,6-dimethoxv-lH-isoindol-2-vnethvllphenvl1-9J0-dihvdro- 
15 5-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(0.54g) with Intermediate 60 (0.6g) gave after crystallisation from ethanol, the title 
compound (0.3g), MP : 215 - 225°. NMR includes signals at d 2.85(4H,s t N- 
(CH 2 ) 2 -Ph); 3.7(6H,s,2xOMe); 3.8(3H,s,OMe); 3.9(4H,s,2xN-CH 2 -Ph). 

20 

Example 1 1 1 

9j0-Dihvdro-5,8-dimethoxv-N42-methoxv-443-(l,23Atetrahydro-6J-dimethoxv- 
2-isoquinoliriyl)propvnphenvl1-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5,8-dimethoxy-9-oxo-4-acridinecarboxylic acid 
25 (0.7g) with Intermediate 16(a) (0.83g) gave, after crystallisation from ethanol, the 
title compound (O.lg), MP : 140°. 

Analysis Found : £67.44; H,5.94; N,6.80; 

C 37 H 39 N 3°7* H 2° Rec J uires : £67.77; H,6.30; N,6.40%. 
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9.10-Dihvdro-5-methoxv-N-r4-r2-(1.2.3 .4-tetrahvdro-6.7-dimethoxY 
isoQuinolinvl)-l-hvdroxvethvnohenvn-9-oxo -4- a mriinecarboxamide 

The coupling of 9,l0-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic a 
(0.49g) with Intermediate 63 (0.5g) gave, after crystallisation from acetonitrile, 
title compound (0.8g), MP : 160-1 65°. 

Analysis Found : C68.51; H.5.74; N,7.25; 

C 34 H 33 N 3°6- H 2° R «l uires : C ' 68 - 33: H ' 5 - 9 ° ; NJ - 09% - 



Example 113 

9.10-Dihvdro-5-methoxv-9-oxo-N-r4-rrf2-(l -2.3.4-tetralivdro-6.7-dimethoxv-2- 
isoouinolinvnethvllmethvlaminolmethvl lphenvll-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(0.53g) Intermediate 67 (0.7g) gave, by precipitation from methylene 
chloride/diethyl ether, the title compound (0.5g), MP : 202°. 
Analysis Found : C.68.68; H,6.27; N.8.52; 

C 36 H 38 N 4°5» L25H 2° R «l uircs : C ' 68 - 71; H ' 648; N ' 8 - 90% - 

Example 114 

N-f4-fff2-rr(3.4-Dimethoxvphenvnmeth vllmethvlaminolethyll 
methvlaminolmethvnphenvll-9.10-d ihvdro-5-methoxv-9-oxo-4- 

acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxyIic acid 

(l.lg) with Intermediate 70 (1.43g) gave, after crystallisation from methanol, the 

title compound (0.75g) as yellow crystals, MP : 170 . 

Analysis Found : " C.69.69; H,6.30; N,9. 10: 

C 35 H 38 N 4 O 5 ,0.5 H 2 0 Requires : C69.63; H.6.51; N,9.28%. 
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Example 1 1 5 

5-Fluoro-9.10-dihvdro-N-l2-methoxv-4-|3-n.2.3.4-tetrahvdro-6.7-dime thoxv-2- 
isoauinolinylroroDvllphenvll-9-oxo-4- acridinecarboxamide 
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The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.5g) 
with Intermediate 16(a) (0.63g) gave, after crystallisation from ethanol, the title 
compound (0.3g), MP : 128°. NMR includes signals at d 3.6(3H,s,OMe); 
3.8(6H,s t 2xOMe); 9.15(lH,s,NHCO); 1 1.35(lH,s,NH acridone). 

5 

Example 116 

N-f4-fr3-ff(3,4-Dimethoxvphenyl)methvllmethvlaminolpropvllthiol 
phenvn-gjQ-dihvdro-S-fmethvlthio^-g-oxo^acridinecarboxamide 

The coupling of 9,10-dihydro-5-methylthio-9-oxo-4-acridinecarboxylic acid 
10 (0.3g) with Intermediate 38(d) (0.36g) gave, after crystallisation from methanol, the 

title compound (0.13g) ( MP : 142°. NMR includes signals at d 2.2(3H,s,SMe); 
2.45(3H,s,NMe); 3.7(6H,s,2xOMe). 

Example 1 17 

15 N-r4-r3'rr( 3 < 4-Dimethoxvphenvnmethvnmethvlaminolpropyll-2-methoxvphenvn- 
9,10-dihvdro-5-inethyl-9-oxo*4'acridinecarboxamide 

The coupling of 9,10-dihydro-5-methyI-9-oxo-4-acridinecarboxylic acid 
(0.75g) and Intermediate 30 (lg) gave, after crystallisation from methanol, the title 
compound (O.lg). MP : 111 0 . NMR includes signals at d 2.18(3H,s,NCH 3 ); 

20 2.55(3H,s,CH 3 acridone); 3.42(2H,s,N-CH 2 -Ph); 3.9(9H,3s,3xOMe). 

Example 1 18 

N-12-Ethoxy-4-f3-( 1 ,2,3,4-tetrahydro-6,7-dimethoxv-2-isoquinolin vl) 
propyl|phenvll-5-fluoro-9 f i0-dihydro-9-oxo-4-acridinecarboxamide 
25 The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxyIic acid (lg) 

with Intermediate 16(b) (0.86g) gave, after crystallisation from acetonitrile, the title 
compound (0.4g). MP : 200°. NMR includes signals at d l,4(2H,t,CH 3 -CH 2 ); 
3,7(6H,s,2xOMe). 
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N.f^f^tfO^-Dimethoxvphf.nvDmethvllm ethvlaminol-Z-hutenvnphenvll-Q^lO- 

dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (154mg) with 
Intermediate 72 (210mg) gave, after crystallisation from ethanol, the title compound 
(80mg), MP : 140°. 

Analysis Found: C,74.17; H.6.08; N.7.61; 

C 3 4 H33N 3 0 4 Requires : CJ4.55; H.6.07; N.7.67%. 



10 



15 



20 



Example 120 

N-f4-r3-fff3.4-Dimethoxvphenvl)methvnmethvlaminn 1-l-Dropenvn phenyll-9,10- 
dihvdro-5-methoxv-9-oxo-4-acridinec arboxamide 

The coupling of 9.10-dihycko-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(0.95g) with Intermediate 74 (l.lg) gave, after crystallisation from ethanol, the utle 
compound (0.7g), MP : 200°. 

Analysis Found : C.72.46; H.6.04; N.7.61; 

C 34 H33N 3 0 5 Requires : C.72.45; H.5.90; N.7.45%. 

Example 121 

S-Methoxv-9-oxo-N-f4 - f2.fi .2.3.4- tetrah vdro-6-methox v-2- 
isoquinolinvl)ethvnphenvn-9 .1Q-dihvdro-4-arririinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(0.5g) with Intermediate 76 (0.48g) gave, after crystallisation from pyridine/water, 
the title compound (0.4g), MP: 260°. 

Analysis Found : C,74.29:H,6.06;N,8.02; 033^304 

C,74.28:H,5.86;N,7.87% 



25 requires 



Example 122 

■5-Fluoro-9.10-dihvdro-9-oxo-N-l3-[3-(1.2.3. 4-tetrahvdro-6.7-dimethoxv-2- 
isoouinolinv ')p'-npY'lP hRnvl| - 4 - acriclinecarboxamide 
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The coupling of 5-fluoro-9J()-dihydro-9-oxo-4-acridinecarboxylic acid (lg) 
with Intermediate 79 (1.3g) gave, after crystallisation from isopropanol, the title 
compound (0.25g), MP: 128° 

Analysis Found : C\ 6 8 . 84 ; ^5.67^,3.01;!^ 6. 88; 

5 C 34 H 32 FN 3 0 4( L5H 2 0) squires : C,68.90;H,5.95;F,3.20;NJ.09% 

Example 123 

9J0-Dihvdro-5-methoxv-9-oxo-N-r3-r3-(L2,3,4-tetrahvdro-6,7-dimethoxv-2- 
isoquinolinvl)propvnphenvn-4-acridinecarboxamide 
10 The coupling of 9,1 0-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 

(1.2g) with Intermediate 79 (1.2g) gave, after crystallisation from isopropanol, the 
title compound (0.5 g^. MP: 138-140°. 

Analysis Found : C , 7 0 . 5 5 ; H , 6 . 2 5 ; N , 7 . 0 6 ; 

C3 5 H 3 5N 3 0 5 (H 2 0) requires : C,70.56;H,6.26;N,7.05% 

15 

Example 124 

N-f4-f3-ff(3,4-Dimethoxvphenvl)methvnmethvlamino1-2-hvdroxypropoxv1 phenyl!- 
9, 1 0-dihvdro-5-methoxv-9-oxo-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
20 (lg) with Intermediate 81 (1.3g) gave, after crystallisation from isopropanol, the title 

compound (0.7g), MP: 175°. 

Analysis Found : C,68.38;H,5.82;N,6.86; C 34 H 35 N 30 7 

requires : C,68.33;H,5.90;N J.03% 

25 Example 125 

9,10-Dihydro-5-methoxv-9-oxo-N-[4-[3-[f(3 < 4,5- 
trimethoxyphenyl)methvllmethvlamino|propoxy [phenyl 1-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(1.5g) with Intermediate 83 (1.3g) gave, after crystallisation from isopropanol, the 
30 title compound ( 1 .3g). MP: 1 86° 
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Analysis Found : C,68.82;H,6.08;N,6.83; C3 5 H 37 N 3 0 7 

C,68.72;H,6.10;N,6.87% 



requires : 



Example 126 

F, ] m a rateQf5-flnnro-9.10-dihv d ro-N-r2-methoxv-5-f2-(1.2.3 T 4-tetrahvdro-6 1 7- 
dimethoxv-2-isnauinolinvl)ethvllDhenvn-9-o xo-4-acridinecarboxaTnide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (lg) 
with Intermediate 86 (1.2g) gave the title compound (0.5g), MP: 166-168°. 
Analysis Found: C . 6 3 . 7 8 ; H , 5 . 1 5 : N , 6 . 1 0 ; 

C 38 H3 6 FN 3 0 9 (H 2 0) requires : C,63.76;H,5.35;N,5.87% 

Example 127 

9.10-Dihvdro-9-oxo-N-r4-r3-fl.2.3.4-tetrahvdro-2-isoquinolinyl)propoxy 1 p henylH- 

acridinecarboxamide 

The coupling of 9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8g) with 
Intermediate 88 (0.9g) gave, after crystallisation from ethanol, the title compound 
(0.3g), MP: 182°. 

Analysis Found: C , 7 4 . 8 8 ; H , 5 . 8 1 ; N , 8 . 1 6 ; 

C 32 H 29 N 3 O 3 (0.5H 2 O) requires : C,74.98;H,5.90;N,8.20% 

Example 128 

9.l0-Dihvdro-5-methoxv-9-oxo-N-f4-r2 -n.2.3.4-tetrahvdro-7-methoxv-2- 

isoouinolinvnethvllphenvn-4-acridin ecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(0.7g) with Intermediate 90 (0.7g) gave, after crystallisation from isopropanol, the 
title compound (0.65g). MP: 213-216°. 

Analysis Found : C , 7 3 . 2 7 ; H . 5 . 9 4 ; N , 7 . 8 2 ; 

C 33 H 3 ! N 3 O 4 (0.5H 2 O) requires : CJ3.04;H,5.94;N,7.74% 
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9, 10-Dihvdro-5-mctho\v-9-oxo-N-f 3-f 2-( 1 ,2,3,4-tetrahvdro-6,7-dimethoxy-2- 
isoquinolinyl)ethvl1phenvll-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
(0.5g) with Intermediate 92 (0.57g) gave, after crystallisation from isopropanol, the 
5 title compound (0.15g). MP: 152°. 

Analysis Found : C,71.33;H,5.77;N,7.16; 
C 34 H33N 3 O 5 (0.5H 2 O) requires : C t 7 1 .30;H,5.98;N,7.33% 



Example 130 

10 5-Fluoro-9,10-dihvdro-9-oxo-N-r3-f2-( 1,2,3, 4-tetrahvdro-6,7-dimethoxy-2- 

isoquinolinyrjethyl]phenvl1'4-acridinccarboxamide 

The coupling of 5-fluoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.5g) 

with Intermediate 92 (0.57g) gave, after crystallisation from isopropanol, the title 

compound (0.35g). MP: 178°. 
15 Analysis Found : C,70.8O;H,5.36;F,3.34;N,7.34; 

C 33 H 30 FN 3°4( a5H 2 O) re Q uirc s : CJ0.70;H,5.57;F,3.38;N,7.49% 

Example 131 

Fumarate of N-l"5-r2-f f(3,4-Dimethoxvphenyl)methyl|methylamino] ethvll-2- 
20 methoxvphenyn-5-fluoro-9.10-dihvdro-9-oxo-4-acridinecarboxamide 

The coupling of 5-fiuoro-9,10-dihydro-9-oxo-4-acridinecarboxylic acid (0.8g) 
with Intermediate 95 (lg) gave the title compound (0.5g), MP: 140-142°. 
Analysis Found : C , 6 2 . 4 ; H , 5 . 1 ; N , 5 . 8 ; 

C 37 H 36 FN 3 0 9 ( 1 .5H 2 0) requires : C,62.35;H,5.5;N,5.9% 

25 

Example 132 

9,10-Dihvdro-5-methoxv-9-oxo-N-[4-|2-(l,2,3,4-tetrahvdro-5,6-dimethoxy-2- 
isoquinolinynethYllphenvl|-4-acridinecarboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
30 (0.1 9g) with Intermediate 97 (0.22g) gave, after crystallisation from pyridine/water, 
the title compound (0.32g). MP:235-237°. NMR includes signals at c 2.6-3.0 
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(8H,m,2x N-(CH 2 ) 2 -Ar), 3.6 (2H,s,N-CH 2 -Ar), 3.75 (6H,bs,OCH 3 ), 4 

(3H,s,OCH 3 ), 6.5-8.5 (12H,m,aromatics). 

Analysis Found : C,72.38;H,5.80;N,7.41; 

C 34 H 33 N 3°5 rec » uires : C,72.45;H,5.90;N,7.45%. 

5 

Example 133 

9-10-Dihvdro-5-methQXV-9-oxo-N-14-r2-(1.2.3.4 -tetrahvdro-6J,8-trimethoxy-2- 

isoQuinolinvl)ethvnphenvn-4-acridinec arboxamide 

The coupling of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid 
1 o (0.26g) with Intermediate 99 (0.3g) gave, after crystallisation from isopropanol, the 

title compound (0.3g), MP:222-226°. NMR includes signals at d 2.4-2.9 (8H.m,2x 
N-(CH 2 ) 2 -Ar), 3.45 (2H,s,N-CH 2 -Ar), 3.7 (9H,bs,OCH 3 ), 3.9 (3H,s,OCH 3 ), 6.2-8.4 
(HH,m,aromatics). 

Analysis Found : C.69.46; H,6. 14; N.6.84; 

15 C 35 H 35 N 3 0 6 (0.5 H 2 0) requires: C.69.75; H.6.02; N,6.97%. 



Example 134 

5-Amino-N-r4-r4-fr(3,4-dimethoxvphenvnmethv nmethvlaminolbutyll phenyl]- 
9.10-dihvdro-9-oxo-4-acridinecarboxamide 

A suspension of Example 75 (0.15g) in ethanol (40ml) was hydrogenated at 
room temperature in presence of 10% palladium-on- carbon (70mg). After the 
hydrogen absorption was completed, the mixture was diluted with methylene 
chloride (50ml). The catalyst was filtered off and the solution concentrated in vacuo 
to give the title compound (85 mg) as a yellow solid, MP : 250°. 
Analysis Found : C.72.38; R6.69; N.9.06; 

C 34 H 36 N 4 0 4 Requires : C.72.31; H.6.42; N,9.92%. 



30 



Example 135 

9.10-Dihvdro-5-methoxv-9-oxo-N-f4-[2-( 1.2.3.4-tetrahydro-6.7-dimethoxy-2- 
isoquinolinyl)ethvnphenvll-4-acridin ecarboxamide 
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Dicyclohexylcarbodiimide (22.76g) in DMF (50ml) was added dropwise to a 
stirred mixture of 9,10-dihydro-5-methoxy-9-oxo-4-acridinecarboxylic acid (28. 9g) 
and 1-hydroxybenzotriazole hydrate (15.66g) in DMF (300ml) maintained at 0°, 
followed by Intermediate 101 (33.5e) in DMF (150ml). After 4 hours at 0° and 2 

5 days at room temperature, the mixture was filtered, the filtrate was concentrated in 
vacuo and the residue taken up in IN sodium hydroxide and extracted with 
dichloromethane. The organic layer was then washed with water, dried and 
evaporated to give a solid residue. This was dissolved in 500ml of boiling pyridine 
and the solution was clarified by filtration. The clear solution was diluted with 10ml 

10 of water and the product crystallised on cooling to give the t itle compound (52.82g). 
M.p. : 215-225°. 

NMR includes d 2.60-2.95 (m,8H,CH 2 ): 3.58 (s,2H f N-CH 2 -Ph); 3.72 (s,6H,OMe); 
4.05 (s,3H,OMe acridone); 6.78 (2s,2H,Ar.isoquinoline), 7.20-7.88 (m,8H,Ar.), 8.48 
(c f 2H,Hj and Hg acridone), 10.60 (s,lH,CONH), 12.32 (s,lh\NH acridone). 
15 Analysis found : C/72.07; H.5.96; N/7.35; 

C 34 H 33 N 3°5 ^^res : CJ2.45; H,5.90; N,7.45%. 

Example 136 

Maleate salt of 9 J0-dihvQro-5-methoxy-9-oxo-N-f4-f2-( 1.2,3,4-tetrahydro-6.7- 
20 dimethoxv-2-isoquinolinynethvliphenvl1-4-acridinecarboxamide 

Example 135 (lOOmg) was dissolved in 50ml of a mixture of dichloromethane 
and methanol (1:1) and maleic acid (22m g) was added. The mixture was boiled 
until a clear solution was obtained and the solution was evaporated in vacuo . The 
residue was taken up in hot methanol and cooled to give the title compound as 
25 yellow needles (90mg). M.P. : 171 to 187°. 

In the same way the following salts of Example 135 were prepared : 

Fumarate : m.p. : 170-203°. 

Succinate : m.p. : 135-143°. 

30 L (+) Tartrate : m.p. : 165-180°. 
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Example 137 

Hydrochloride salt of 9 J0-dihvdro-5-methoxv-9-oxo-N-r4-r2- ( L2,3,4-tetrahvdro- 
6J-dimethoxv-2-isoquinolinvnethvl1phenyll-4-acridinecarboxamide 

Example 135 (lOOmg) was dissolved in a mixture of methanol and 
5 dichloromethane (4:1) and excess methanolic hydrogen chloride was added. The 

solvate was recovered which after addition of diethyl ether and filtration gave the 
title compound (ca. lOOmg). MP 225° (softens with progressive loss of solvent). 

Example 138 

10 In vitro cytotoxicity of MDR inhibitors in Chinese Hamster Ovary cells 

The multidrug resistant Chinese Hamster Ovary (CHO) cell line CH R C5 was 
obtained from Dr V Ling t Princess Margaret Hospital, Toronto, Canada and 
maintained as anchorage-dependent monolayers in a-minimum essential medium 
supplemented with thymidine, adenosine, 10% fetal bovine serum, 2mM L- 

15 glutamine (Flow), 100 units/ml penicillin and lOOmg/ml streptomycin in a 
humidified atmosphere of 95% air and 5% carbon dioxide. Cells were passaged into 
culture flasks twice a week after dissociation with EDTA. 

CH R C5 cells were seeded at a density of 10 4 cells/well in microti tre plates. 
After 24 hours, the medium was removed and replaced by 0. 1ml of fresh medium 

20 containing successive two-fold dilutions of MDR inhibitors. Each MDR inhibitor 
was assayed in duplicate in two-fold dilution from 1250 to 20nM. The last well of 
each column was utilised to verify the lack of toxicity at the top dose of the MDR 
inhibitor in the absence of doxorubicin. Other control conditions were assayed on 
each microtitre plate : cells alone (1 well), doxorubicin alone (7 wells), amiodarone 

25 (a range of two-fold dilutions starting at 5mM; two wells each). 0.1ml of a lOmg/ml 
solution of doxorubicin was added. After 72 hours incubation cell viability was 
assessed by the reduction of 3-f4,5-dimethylthiazol-2-yll-2,5-diphenyItetrazolium 
bromide (MTT; Sigma) to a dark blue formazan product. In particular, 20ml of a 
5mg/ml solution of MTT prepared in phosphate buffered saline was added to each 

30 well. After 4 hours incubation at 37°, the medium was aspirated and replaced with 
0.1ml dimethylsulphoxide. After vigorous shaking, the quantity of formazan 
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product formed was assessed by its optical density at 55()nm. The absorbance is 
directly related to the number of surviving cells in the wells. 

Cytotoxicity calculations were performed on the average of the two wells for 
each condition. The concentration of each MDR inhibitor giving a 50% reduction of 
5 the optical density relative to cells treated with doxorubicin alone was determined to 

give an ECgg value. 

Results 

In the above test the compounds of the specific Examples hereinabove had 
10 E^50 values in the range of 0.018 to 0.72mM. Thus, for example, the compound of 

Example 1 had an EC^q of 0.02mM, at least 100 times more potent than prototype 
MDR inhibitors including amiodarone (ECjq 3mM) and verapamil (3mM). 

Administration of the compound of Example 1 to mice orally produced no 
visible toxic effects at single doses up to 300mg/kg. 
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The following are examples of pharmaceutical compositions according to the 
invention. The term 'Active Ingredient' as used hereinafter means a compound of 
the invention and may be for example the compound of Example 1. 

Example A - Oral Tablet 

Per Tablet (mg) 



Active Ingredient 


50.0 


Macrocrystalline Cellulose 


110.0 


Lactose 


67.5 


Sodium Starch Glycolate 


20.0 


Magnesium Stearate 


2.5 


Total 


250.0 



15 

The drug is sieved through a 250mm sieve and then the Five powders are 
intimately mixed in a blender and compressed on 3/8 inch standard concave punches 
in a tabletting machine. 

20 Example B - Oral Capsule 

Per Capsule (mg) 



Active Ingredient 


50.0 


Microcrystalline Cellulose 


66.5 


Lactose USP 


66.5 


Sodium Starch Glycolate 


15.0 


Magnesium Stearate 


2.0 


Total 


200.0 



30 
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The drug is sieved through a 250mm sieve and then the five powders are 
intimately mixed in a blender and filled into No. 2 hard gelatin capsule shells on a 
capsule filling machine. 

5 Example C - Injection for Intravenous Administration (lOmg in lOmL) 

% w/w 



Active Ingredient 0. 1 

10 Cancer chemotherapy agent as required 

Water for Injection to 1 00.0 

Dilute hydrochloric acid to pH3.0 



The active ingredient (and cancer chemotherapy agent where appropriate) is 
15 dissolved with mixing in the Water For Injection, adding acid slowly until the pH is 

3.0. The solution is sparged with nitrogen and filtratively sterilized through a 
sterilized filter of 0.22 micron pore size. Under aseptic conditions this sterile 
solution is placed into sterile ampoules and the ampoules flame sealed. 

20 Example D - Oral Syrup 

% w/v 



Active Ingredient 2.0 

25 Cancer chemotherapy agent as required 

Dilute hydrochloric acid to pH 3.0 

Sobitol solution 60 v/v 

Flavour as required 

Distilled water to 100 
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The active ingredient (and cancer chemotherapy agent where appropriate) is 
dissolved in some of the water with stirring by adding gradually the hydrochloric 
acid until the pH is 3.0. The sorbitol solution, flavour and the rest of the water are 
added and the pH re-adjusted to 3.0. The syrup is clarified by filtration through 
5 suitable filter pads. 
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1 . A compound of formula (I) 

o 




2~n 'A — B-CH 2 — n — (CHj) 




(I) 



wherein R u represents a hydrogen or halogen atom, or a C|_ 4 alkyl, Cj -4 alkoxy, 
Cj^alkylthio, amino or nitro group; 

p represents 1; or when represents C j_ 4 alkoxy may also represent 2 or 3; 

R 1 represents a hydrogen or halogen atom, or a C|. 4 alkyl, C 1-4 alkoxy or 

Cj^alkylthio group; 

R represents a hydrogen atom or a C|_ 4 alkyl group; 

A represents an oxygen or a sulphur atom, a bond or a group (CF^iNR^ (where 1 
represents zero or 1 and R^ represents a hydrogen atom or a methyl group); 
B represents a Cj_ 4 alkylene chain optionally substituted by a hydroxyl group, 
except that the hydroxyl group and moiety A cannot be attached to the same carbon 
atom when A represents an oxygen or sulphur atom or a group (CH-^NR^, or when 
A represents a bond B may also represent a C2_ 4 alkenylene chain; 
R^ represents a hydrogen atom or a Cj_ 4 alkyl group; 
m represents 1 or 2: 

R represents a hydrogen or a halogen atom, or a Cj_ 4 alkyl, Cj. 4 alkoxy or 
C j_ 4 aIkyllhio group; 

R^ represents a hydrogen atom or a Cj_ 4 alkoxy group; 

R^ represents a hydrogen atom or a Cj_ 4 alkyl or Cj_ 4 alkoxy group ; 

R^ represents a hydrogen atom or R^ and R^ together form a group -{CH^) - where 

n represents 1 or 2; 

R° represents a hydrogen atom or a Cj. 4 aIkoxy group; 
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- >z4 

the group 



R 5 



A B-CHj— N (CH 2 )m— / V- R " 



is attached at the benzene ring 3 or 4 position relate to the carboxamide substituent, 
provided that when the group is attached at the benzene ring 3 position then R 6 must 
be attached at the benzene ring 6 position; 
and salts and solvates thereof. 



2. A compound according to Claim 1 in which R° represents a hydrogen or 
fluorine atom, or a C^alkoxy, C M allcyl or C M alkylthio group and R 1 represents 
a hydrogen atom. 

3. A compound according to Claim 1 or Claim 2 in which an R° group is 
situated at the 5-position of the acridone molecule. 

2 

4. A compound according to any preceding claim in which R represents a 
hydrogen atom. 

5. A compound according to any preceding claim in which R 4 and R 5 each 
represent a C 1 . 4 alkoxy group and R 8 represents a hydrogen atom. 



6. A compound according to any preceding claim in which m represents 1 and 
R^ and R 7 together form a group -(CH^b - - 

7. A compound of formula (la) 
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o 
1 



5 




wherein R u represents a hydrogen or halogen atom, or a Cj^alkyl, 
Cj_ 4 alkoxy,Cj_ 4 alkylthio or nitro group; 

R 1 represents a hydrogen or halogen atom, or a Cj -4 alkyl, Cj. 4 alkoxy or 
Cj^alkylthio group; 

represents a hydrogen atom or a Cj_ 4 alkyl group; 
A represents an oxygen or a sulphur atom or a bond; 
B represents an unsubstituted Cj^alkylene chain; 

R^ and R^ each independently represents a C]_ 4 alkoxy group; and physiologically 
acceptable salts and solvates thereof. 

8. A compound according to Claim 7 in which R^ represents a hydrogen or 
fluorine atom or a Cj_ 4 alkoxy or Cj. 4 alkyl group, R 1 and R 2 each represent a 
hydrogen atom and R^ and R^ each represent a Cj_ 4 alkoxy group. 

9. A compound according to Claim 8 in which the R^ group is situated at the 5- 
position of the acridone molecule. 

10. A compound according to Claim 1 which is 9,10-dihydro-5-methoxy-9-oxo- 
N-[4-[2-(l,2,3,4-tetrahydro-6,7-dimethoxy-2-isoquinolinyl)ethyl]phenyl]-4- 
acridinecarboxamide and physiologically acceptable salts and solvates thereof. 



30 



11. A compound according to Claim 1 selected from : 

9,10-dihydro-5-methoxy-9-oxo-N-[4-|f3-(l,2 > 3,4-tetrahydro-6J-dimethoxy-2- 
isoquinolinyl)propyl)thiolphenyl]-4-acridinecarboxamide; 
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5-fluoro-9J0-dihydro-9^ 

isoquinolinyI)propyl]thio]phenyI]-4-acridinecarboxamide; 

9J0-dihydro-5-methoxy-9-oxo-N-(4-[3-(l,2,3 1 4-tetrahydro-6J-dimethoxy^ 

isoquinolinyI)propoxy]phenyI]-4-acridinecarboxamide; 
5 9J0-dihydro-5-methyl-9-oxo-N44-[[3-(l,2,3 ) 4-tetrahydro-6J-dimethoxy-2- 

isoquinolinyl)propyl]thio]phenyl]-4-acridinecarboxamide; 

9 t 10-dihydro-5-methoxy-N-[2-methoxy-4-[3-(l,2 f 3 f 4-tetrah 

isoquinolinyl)propyl]phenyl]-9-oxo-4-acridinecarboxamide; 

9,10-dihydro-N-[2-methoxy-4-[3-(l 1 2,3,4-tetrahydro-6 > 7-dimethoxy-2- 
10 isoquinolinyl)propyl]phenyi]-5-methyl-9-oxo-4-acridinecarboxamide; 
and physiologically acceptable salts and solvates thereof. 

12. A compound according to Claim 1 selected from : 

N44444[(3Adimethoxyphenyl)methyl]methylamino]butyi]phenyl]-9,l0-dihydro- 

1 5 9-oxo-4-acridinecarboxamide; 

N-[4-[2-[[(3,4-dimethoxyphenyl)methyllmethylamino]ethyl]phenyl]- 9,10-dihydro- 

9-oxo-4-acridinecarboxamide; 

N-[4-[4-[[(3Adimethoxyphenyl)methyl]methylamino]butyl]phenyl]-5-fluoro-9,10- 

dihydro-9-oxo-4-acridinecarboxamide; 
20 N.[442-[[(3,4-dimethoxyphenyl)methyl]methylamino)ethyl]phenyl]-9J0-dihydr^ 

5-methoxy-9-oxo-4-acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propyl]phenyl]-5-fluoro-9,10- 
dihydro-9-oxo-4-acridinecarboxarnide; 

N-[4-[2-[i(3,4-dimethoxyphenyl)methylJmethylaminoJethyl]phenyl]-5-nuoro-9 f 10- 

25 dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[[3-[[(3,4-dimethoxyphenyl)methyllmethyIamino]propyl]thio] phenyi]-9,10- 
dihydro-5-methoxy-9-oxc-4-acridinecarboxamide; 

N-[4-[[3-fK3,4-dimethoxyphenyIjinethyllmethyIatnino]propyl]thio| phenyl]-9,10- 

dihydro-9-oxo-4-acridinecarboxarnide; 
30 N-[4-[4-[[(3^dimethoxyphenyl)methyl]methylarninolbutylJphenyl]-9 1 10-dihydro- 

5-methoxy-9-oxo-4-acridinecarboxamide; 
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N-[4-[3-[[2-(3,4-dimeihoxyphenyI)ethyl]methylamino]propylJphenyl]-^ 
9-oxo-4-acridinecarboxamide; 

N-[4-f2-[[2-(3Adimethoxyphenyl)ethyl]methylamino]ethoxy]phenyl]-9J0-dihy^ 
5-methoxy-9-oxo-4-acridinecarboxamide; 

5 N-[4-[3-[[(3,4-dimethoxyphenyl)methyIJmethylarnino]propoxy]phenyl]-9,10- 
dihydro-9-oxo-4-acridinecarboxarnide; 

N44-f3-[[(3,4-dimethoxyphenyl)methyI]methylamino]propoxy]phenyl]-5-fluoro- 
9, 1 0-dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[2-[[2-(3,4-dimethoxyphenyl)ethyl]methylamino]ethyl]phenyl]-9,10-dihydro- 
1 0 9-oxo-4-acridinecarboxamide; 

N-[4-r5-[[(3 t 4-dimethoxyphenyl)methyI]mcthylarnino]pentyl]phenyI]-5-fluoro-9,10- 
dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphcnyl)methyI]methylamino]propyl]phenyl]-9J 
9-oxo-4-acridinecarboxamide; 

15 N-[4-[2-[[(3 t 4-dimethoxyphenyl)mcthyl]methylamino]cthyIamino] phenyl]-9,10- 

dihydro-5-methoxy-9-oxo-4-acridinecarboxamide; 

N-[4-[[3-[[(3Adimethoxyphenyl)methyl]methylamino]propyl]thio] phenyl]-9,10- 
dihydro-5-fluoro-9-oxo-4-acridinecarboxamide; 

N-[4-[2-[[(3Adimethoxyphenyl)methyl]methylamino]cthyljphenyn-9,10-dihydro- 
20 5-methylthio-9-oxo-4-acridinecarboxamide; 
N-[4-[2-[[(3^dimethoxyphenyl)m^ 
5-methyl-9-oxo-4-acridinecarboxamide; 

N-[4-[3-f[(3,4-dimethoxyphenyl)methyl]methylaminojpropoxy]phenyl]-9J0- 
dihydro-5-mechyl-9-oxo-4-acridinecarboxamide; 
25 N-[4-f2-[f2-(3,4-dimethoxyphenyl)ethyl)methylamino]ethyl]phenyl]- 9,10-dihydro- 

9-oxo-4-acridi necarboxam ide ; 

N-[4-[4-f[2-(3,4-dimethoxyphenyI)ethyljmethylamino|butyl]phenyl]- 9,10-dihydro- 
9-oxo-4-acridinecarboxam ide ; 

N^4-[2-[[2-(4-methoxyphenyl)ethyIJmethylamino]ethyi]phenyl]-9,10-dihydro-9- 
30 oxo-4-acridinecarboxamide; 
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N-[4-[2-[f2H'3,4-dimethoxyphenyl)ethyllmethylamino]ethoxy]phenyl]- 9,10- 
dihydro-2-(methylthio)-9-oxo-4-acridinecarboxamide; 

N-[4-f3-[[2-(3 1 4-dimethoxyphcnyl)ethylJmethyiaminolpropoxy]phenyI]- 9,10- 

dihydro-9-oxo-4-acridinecarboxam ide; 
5 N-[4-[2-[[2-(4-mcthoxyphenyi)ethyljmethyIamino)ethoxyjphenylj-^ 

oxo-4-acridinecarboxamide; 

N-[4-[2-[[(3,4-dimethoxyphenyI)methyl]niethylamino]ethoxy]phenyl]- 9, 10- 
dihydro-9-oxo-4-acridinecarboxamide; 

N-[4-[3-[[(3,4-dimethoxyphenyl)methyl]methylamino]propoxy]phenyl]-9,10- 

1 o dihydro-5-methoxy-9-oxo-4-acridinecarboxamide; 

N-[4-[[2-[[(3,4-dimechoxyphenyl)methyI]methylamino]ethyl]thio] phenyl]-9,l0- 

dihydro-9-oxo-4-acridinecarboxamide; 

and physiologically acceptable salts and solvates thereof. 

15 13. A compound according to any preceding claim for use in therapy. 

14. A compound according to any preceding.claim for use in the treatment of a 
mammal which is suffering from cancer, to improve or increase the efficacy of an 
antitumour drug, or increase or restore sensitivity of a tumour to an antitumour drug, 
20 or reverse or reduce resistance of a tumour to an antitumour drug. 



15. Use of a compound according to any of Claims 1 to 12 for the manufacture of 
a medicament for the treatment of a mammal suffering from cancer, to improve or 
increase the efficacy of an antitumour drug, or increase or restore sensitivity of a 
tumour to an antitumour drug, or reverse or reduce resistance of a tumour to an 
antitumour drug. 

16. A method of treatment of a mammal which is suffering from cancer, which 
method comprises administering to said mammal an effective amount of a 
compound according to any of Claims I to 12 to improve or increase the efficacy of 



WO 92/12132 



- m - 



PCT/EP92/00020 



an antitumour drug, or increase or restore sensitivity of a tumour to an antitumour 
drug, or reverse or reduce resistance of a tumour to an antitumour drug. 

17. A pharmaceutical composition which comprises a compound according to any 
5 of Claims 1 to 12 together with one or more physiologically acceptable carriers or 

excipients. 

18. A pharmaceutical composition which comprises an active amount of a 
compound according to any of Claims 1 to 12 for use in the treatment of a mammal 

10 which is suffering from cancer, to improve or increase the efficacy of an antitumour 

drug, or increase or restore sensitivity of a tumour to an antitumour drug, or reverse 
or reduce resistance of a tumour to an antitumour drug. 



19. A pharmaceutical composition according to Claim 17 or Claim 18 comprising 
1 5 a compound according to Claim 10. 

20. A pharmaceutical composition according to any of Claims 17 to 19 in a form 
suitable for oral, buccal, parenteral or rectal administration. 

20 21. A pharmaceutical composition according to any of Claims 17 to 20 in unit 

dosage form. 

22. A product containing a compound according to any of Claims 1 to 12 and an 
antitumour drug as a combined preparation for simultaneous, separate or sequential 

25 use in treating cancer. 

23. A compound according to any of Claims ! to 12 and an antitumour drug in the 
presence of each other in the human or non-human animal body for use in treating 
cancer. 
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24. Product or process according to any of Claims 14 to 23 (except Claim 17) 
wherein the antitumour drug is selected from Vinca alkaloids, anthracyclines, taxol 
and derivatives thereof, podophyllotoxins, mitoxantrone, actinomycin. colchicine, 
gramicidine D, amsacrine or any drug having cross-resistance with the above drugs 

5 characterised by the so-called MDR phenotype. 

25. A process for the preparation of a compound according to Claim 1 which 

comprises : 

(A) reacting a compound of formula (II) 

10 0 




(II) 



with a compound of formula (III) 



15 




in the presence of a coupling reagent; or 

(B) reacting a compound of formula (IV) 



20 



O 



25 




(IV) 



(wherein Q represents a halogen atom) with a compound of formula (V) 




5 



(V) 
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or a salt thereof in the presence of an acid acceptor; with salt formation as an 
optional step subsequent to process (A) or (B). 

26. Compounds according to any of Claims 1 to 12 substantially as herein 
5 described. 

* 27. Compositions according to any of Claims 17 to 21 substantially as herein 
described. 
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